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INTRODUCTION 

/  Fcsg 

The  AVr  Force-Office- of  Scientific  Research  Technical  Report  Summaries  are  published  quarterly  as  of  March,  June, 
September,  and  December  of  each  calendar  year.  They  consist  of  a  brief  summary  of  each  AFOSR  technical  report 
received  In  the  Technical  Information  Division  and  submitted  to  the  Defense  Technical  Information  Center  (DTIC) 
for  that  quarter.  The  summaries  contain  two  Indexes  for  easily  locating  the  technical  reports  that  may  be  of 
Interest  to  the  userv^  These  are  followed  by  abstracts  of  the  reports.  :  r ■  '  " 

1 )  ^ SUBJECT  INDEX  iU  J  . 


a. "  Subjec t  F leld 

b.  Title  of  Report 

c.  AD  Number  (Accession  Number) 

‘PERSONAL  AUTHOR  INDEX  OyjL 

a.  Primary  Author 

b.  Title  of  Report 

c.  AD  Number 


AFOSR  does  not  maintain  copied  of  technical  reports  for  distribution.  However,  you  may  obtain  any  of  these 
reports  If  you  are  a  registered  government  agency  or  government  contractor  with  DTIC,  by  requesting  the  AD  number 
of  that  report  from  the  DTIC,  Cameron  Station,  Alexandria,  Virginia,  22314. 

PURPOSE 


~>*-The  purpose  of  this  report  Is  to  Inform  Air  Force  Laboratories  about  the  science  that  the 
ScAe»i4f1c  Research  Is  supporting. 


AFOSR  MISSION 


The  Air  Force  Office  of  Scientific  Research  (AFOSR)  Is  the  Single  Manager  of  the  Air  Force  Defense  Research 
Sciences  Program  (Program  Element  61102F)  and  the  primary  Air  Force  agency  for  the  extramural  support  of 
Scientific  Research  Is  supporting. 

fundamental  scientific  research.  The  AFOSR  Is  organizationally  under  the  DCS/Sclence  and  Technology,  Air  Force 
Systems  Command. 

AFOSR  awards  grants  and  contracts  for  research  In  areas  of  science  relevant  to  the  needs  of  the  Air  Force. 
Research  Is  selected  for  support  from  unsolicited  proposals  originating  from  scientists  Investigating  problems 
Involving  the  search  for  new  knowledge  and  the  expansion  of  scientific  principles.  Selection  Is  on  the  basis  of 
scientific  potential  for  Improving  Air  Force  operational  capabilities,  originality,  significance  to  science,  the 
qualification  of  the  principal  Investigators,  and  the  reasonableness  of  the  proposed  budget. 


KEY  TO  READING  THE  DATA 


The  summaries  consist  of  two  Indexes  and  the  abstracts.  From  one  of  the  two  Indexes,  locate  the  AD  number  of  the 
report  that  Is  of  Interest  to  you.  Use  this  number  to  locate  the  abstract  of  the  report  In  the  abstracts 
section.  The  first  report  submitted  to  DTIC  during  the  quarter  (the  one  with  the  lowest  AD  number)  appears  on 
the  last  page  of  the  abstracts  section.  The  last  report  submitted  to  DTIC  during  the  quarter  (the  one  with  the 

highest  DTIC  number)  appears  on  the  first  page  of  the  abstracts  section.  The  following  terms  will  give  you  a 

brief  description  of  the  elements  used  In  each  summary  of  this  report. 

DTIC  Report  Bibliography  -  DTIC's  brief  description  of  a  technical  report. 

Search  Control  Number  -  A  number  assigned  by  DTIC  at  the  time  a  bibliography  Is  printed. 

AD  Number  -  A  number  assigned  to  each  technical  report  when  received  by  the  DTIC. 

Field  &  Group  Numbers  -  (appearing  after  the  AD  number)  First  number  Is  the  subject  field  and  the  second  number 

after  the  slash  Is  the  particular  group  under  that  subject  field. 

Corporate  Author/Performing  Organization  -  The  organization;  e.g.,  college/university,  company,  etc.,  at  which 
the  research  Is  conducted. 

Title  -  The  title  of  the  technical  report. 

Descriptive  Note  -  Gives  the  type  of  report;  e.g.,  final.  Interim,  etc.,  and  the  period  of  the  time  of  the 
research. 

Date  -  Date  of  the  technical  report. 

Pages  -  Total  number  of  pages  contained  In  the  technical  report. 

Personal  Author  -  Person  or  persons  who  wrote  the  report. 

Contract/Grant  Number  -  The  Instrument  control  number  Identifying  the  contracting  activity  and  funding  year  under 
which  the  research  Is  Initiated. 

Project  Number  -  A  number  unique  to  a  particular  area  of  science;  e.g.,  ?304  Is  the  project  number  for 
mathematics . 


Task  Number  -  An  alphanumeric  number  unique  to  a  specific  field  of  the  main  area  of  science;  e.g.,  2304  Is  the 
project  number  for  mathematics  and  A3  Is  the  task  number  for  computational  sciences. 

Monitor  Number  -  The  number  assigned  to  a  particular  report  by  the  government  agency  monitoring  the  research. 

The  number  consists  of  the  government  monitor  acronym,  the  present  calendar  year  and  the  technical  report 
assigned  consecutively;  e.g.,  AFOSR-TR-83-OOOl  Is  the  first  number  used  for  the  first  technical  report  processed 
for  Calendar  Year  1983. 

Supplementary  Note  -  A  variety  of  statements  pertaining  to  a  report.  For  example.  If  the  report  Is  a  journal 
article,  the  supplementary  note  might  give  you  the  journal  citation,  which  will  Include  the  name  of  the  Journal 
the  article  It  appears  In,  and  the  volume  number,  date,  and  the  page  numbers  of  the  journal. 

Abstract  -  A  brief  summary  describing  the  research  of  the  report. 

Descriptors  -  Key  words  describing  the  research. 

Identifiers  -  Commonly  used  designators,  such  as  names  of  equipment,  names  of  projects  or  acronyms,  the  AFOSR 
project  and  task  number,  and  the  Air  Force  Research  Program  Element  number. 
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•ABSORPTION  SPECTRA 

Organosilane  High  Polymers: 
Thermochromi c  Behavior  in  Solution. 
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Optimum  Acceleration  Factors  for 
Iterative  Solutions  of  Linear  and 
Non-Linear  Systems. 
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•ACOUSTIC  EMISSIONS 

The  Cependance  of  Damage 
Accumulation  in  Carbon  Fibre 
Reinforced  Epoxy  Composites  on 
Matrix  properties. 

AD-A166  577 

•ACOUSTIC  scattering 

Research  on  the  Statistics  of 
Grain  Lattice  Echoes  and  Their  Use 
in  Grain  Size  Estimation  and  Grain 
Echo  Suppression. 

AD-A167  137 

♦ADAMANTANES 

The  Synthesis  of  1-Methyl -1- 
Germaadamantane . 

A0-A166  202 

•ADAPTATION 

Neurophysiological  Research 
Supporting  the  Investigation  of 
Adaptive  Network  Architectures. 

AO- A  166  074 

♦ADAPTIVE  CONTROL  SYSTEMS 

Adaptive  Control  Techniques  for 
Large  Space  Structures. 

AO- A  164  240 

•ADENOSINE  PHOSPHATES 

Molecular  Toxicology  of 
Chromatin:  The  Role  of  poly  (ADP- 
Ribose)  in  Gene  Control. 

AO- A 167  563 

♦ADSORPTION 

E lectrosorpt ton  of  Organic 
Molecules 

AD  -  A 166  092 


SUBJECT  INDEX 


Adsorption  of 

Tetraphenylphosphonium  Chloride  at 
the  Mercury-Water  Interface. 

AD- A 166  120 

Ordered  Ionic  Layers  Formed  on 
P t (  ill)  from  Aqueous  Solutions. 

AD- A 167  170 

Adsorbate  Exchange  and  Insertion 
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Predicting  Subsequent  Myopia  in 
Initially  Pilot-Qualified  USAFA 
cadets . 
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United  States  Air  Force  Graduate 
Student  Summer  Support  Program 
(1985).  Technical  Report.  Volume  1. 

AD-A167  434 

United  States  Air  Force  Graduate 
Student  Summer  Support  Program 
(1985).  Technical  Report.  Volume  2. 
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United  States  Air  Force  Graduate 
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ABSTRACT:  lU)  The  goal  of  this  program  is  to  achieve  an 

understanding  of  the  science  of  ultrastructure  processing 
U l tras true ture  processing  refers  to  the  manipulation  and 
control  of  interfaces  to  attain  a  new  generation  of  high 
performance  materials  with  predictable  properties  and 
environmental  insensitivity.  Problem  areas  to  benefit 
from  ultrastructure  processing  include:  large  scale  space 
structures,  advanced  optical  and  opto-electronic  systems, 
controlled  particulates,  adhesion  of  fillers  and 
reinforcers  in  composites,  corrosion  of  glasses  ceramics, 
fatigue  of  brittle  materials,  gram  boundary  attack  of 
ceramics,  effects  of  energetic  particle  beams,  lifetime 
of  non-oxide  ceramics,  electronic  behavior  of  high  band 
gap  semiconductors,  multiphase  electronic  components. 

Five  projects  are  pursued:  Project  A:  Sol -Gel  Derived 
Processing  of  Amorphous  Matrices  for  Composites 
Lightweight  Assembled  Structures  for  Space  (CLASS). 

Project  B:  Sol -Gel  Derived  Processig  of  Ceramic  Matrix 
CLASS  Materials.  Project  C:  Micromorphology  Processing  of 
CLASS  Materials.  Project  D.  Processing  of  SiC  and 

AD  B 1 00  404L  A0-B100  404L 


UNCLASSIFIED 


PAGE 


1 


EVKSIii 


UNCLASSIFIED 
TITLE  INDEX 

Vibrat tonal  I y  Assisted  Tunnelling  (VAT)  in  a  1.5  Hydrogen  Shift? 

AD -A  164  131  REPORT  DATE:  85  FINAL  REPORT 

Visual  Plasticity  as  Revealed  in  the  Two-Dimensional  Modulation  Transfer  Function  of  a  Meridional  Amblyope. 

AD ' A 1 66908  REPORT  DATE:  83  FINAL  REPORT 

VLA  (Very  Large  Array  l  Observations  of  Solar  Active  Regions  at  Closely  Spaced  Frequencies  Evidence  for  Thermal  Cyclotrt 
Line  Emission. 

AD- A 166 1 18  REPORT  DATE:  15  NOV  85  FINAL  REPORT 

Voronoi  Diagrams  on  the  Surface  of  a  Polyhedron. 

ADA166220  REPORT  DATE:  MAY  85  FINAL  REPORT 

Walsh-Fourier  Analysis  of  Discrete-Valued  Time  Series. 

AD' A 166 1 39  REPORT  DATE:  NOV  85  FINAL  REPORT 

Water  Solubility  Behavior  of  Binary  Hydrocarbon  Mixtures, 

AD - A 167094  REPORT  DATE:  85  FINAL  REPORT 

Wave  Propagation  Measurements  on  Two-Dimensional  Lattice. 

A0-A166207  REPORT  DATE:  15  SEP  85 


TITLE  INDEX  19  VJB  - 


UNCLASSIFIED 


EVK55I 


UNCLASSIFIED 


DTIC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  EVK55I 


AO- B 100  360L  10/2  20/3  9/5 

ENERGY  COMPRESSION  RESEARCH  CORP  DEL  MAR  CA 

<U>  The  Meatgrinder  Inductive  Energy  Storage  and  Transfer 
Technique  Using  Distributed  Rather  Than  Lumped 
Parameters . 

DESCRIPTIVE  NOTE:  Final  rept  24  May  84-25  Jul  85. 

JUL  85  6 1 P 

PERSONAL  AUTHORS:  Zucker.Oved  S.F.  ; Long. James  R.  ; 

Li ndner . Kenneth  ; Giorgi . Dav id  .Navapanich, Tajchai  ; 

REPORT  NO.  ECR-AR10001 

CONTRACT  NO  F49620-84  -C-0053 

PROJECT  NO  2301 

TASK  NO.  A 7 

MONITOR:  AFOSR 

TR-86-0154 

UNCLASSIFIED  REPORT 


Distribution  limited  to  US.  Gov't,  agencies  only; 
Proprietary  Info.;  3  Apr  86.  Other  requests  must  be 
referred  to  Air  Force  Office  of  Scientific  Research.  Attn. 
XOT  Bldg.  410.  Bolling  AFB .  DC  20332. 

ABSTRACT:  (U)  In  the  past  feu  years,  a  number  of 

inductive  energy  transfer  schemes  with  varying  inductance 
have  been  proposed.  Until  now.  however,  a  study  of  the 
distributed  nature  of  such  systems  has  not  been  performed. 
In  this  report,  results  of  such  a  study  analyzing  the 
theoretical  behavior  of  circuits  with  mutual  inductance 
undergoing  a  change  of  inductance  due  to  continuous 
sequential  switching  are  presented  The  three  types  of 
circuits  analyzed  were  series  < Meatgr inder ) 
configurations,  parallel  configurations,  and  circuits 
with  sequential  switching  undergoing  a  change  of  geometry 
via  external  work.  Computer  codes  were  written  to  1) 
calculate  the  distributed  magnetic  properties  of  a 
physical  model  of  each  circuit,  2)  model  circuits  which 
incorporate  distributed  parameters  from  physical 
switching  schemes  to  obtain  dynamic  performance  of 
physical  Meatgrinder  systems,  and  3)  design  physical 
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Meatgrinder  systems  of  predetermined  performance  from  the 
results  of  codes  1)  and  2).  From  the  various  computer 
codes,  experimental  plans  for  a  Shiva- type  load  were 
designed  and  are  presented  as  an  appendix  in  this  report 
In  addition  the  analysis  resulted  in  the  development  of 
two  new  Explosive  Generator  concepts.  (Author* 
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ABSTRACT:  <U)  The  work  discussed  in  this  report  focuses 

on  two  aspects  of  carbon  materials  development  work:  a) 
improving  the  laser  hardness  of  carbon  materials,  and  b) 
modifying  the  resin  matrix  Formulation  of  carbon 
composite  materials  to  optimize  the  porosity  and 
mechanical  properties  of  the  carbon  char  which  is  formed 
when  they  are  heated.  Spectroscopic  techniques  have  been 
used  to  quantify  the  degree  of  probe  beam  blockage  due  to 
the  existence  of  carbon  particulates  in  1 aser- vapor i zed 
carbon  plumes  in  a  vacuum.  The  measured  absorption  (0.3) 
indicates  that  the  potential  for  significant  absorption 
of  Incoming  laser  radiation  (and  consequent  improvements 
in  laser  hardness)  by  enhancing  this  mechanism  is  minimal 
Several  carbon/carbon,  pol ycrystal 1 ine.  and  amorphous 
carbons  were  tested.  The  controlled  porosity  carbon  char 
task  has  identified  six  pol yary lacety lene  polymer  systems 
which  give  both  the  high  char  yield  (>  807„)  and  the 
predominant  1 y  open  porosity  desired.  The  dependence  of 
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these  properties  on  polymer  crosslink  density,  molecular 
structure  of  the  crosslink,  the  presence  of  fiber 
reinforcement,  and  heating  rate  during  carbonization  has 
been  determined.  Section  IV  discusses  possible  future 
directions  for  the  AFOSR  Spacecraft  Survivability  Program 
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ABSTRACT:  ( D>  Convent ionall y  the  thickness  design  of 

stabilized  soil  layers  has  been  based  upon  the  tensile 
strength  of  the  stabilized  soil  layer  and/or  the 
appearance  of  the  first  crack  The  design  literature  does 
not  allow  one  to  consider  the  true  development  of 
cracking  in  the  stabilized  soil  layer.  Knowledge  of  the 
mode  of  such  crack  could  drastically  alter  the  philosophy 
behind  thickness  design  of  layers.  In  this  research  the 
principles  of  theoretical  Fracture  mechanics  are  used  to 
explain  the  mode  and  mechanism  of  fracture  in  fine 
grained  media  stabilized  with  port  land  cement. 

Experimental  fracture  mechanics  is  used  to  validate  or 
verify  and  in  some  cases  to  investigate  more  fully  the 
hypothesized  mechanisms  of  fracture.  The  influence  of 
osmotic  and  matrix  soil  section,  temperature,  binder 
content,  thermal  and  kinetic  energy,  from  sources  outside 
the  crack,  are  considered  in  the  study.  Linear  elastic 
fracture  mechanics  is  proven  to  be  a  highly  acceptable 
analytical  tool  for  these  materials.  Keywords:  Fracture 
mechanics;  Stress  analysis;  Strain  mechanics. 
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UNCLASSIFIED  REPORT 


ABSTRACT:  1 U l  The  research  program  underway  at  the 

University  of  Illinois  at  Chicago,  whose  main  goal  is  the 
development  of  coherent  x-ray  sources  in  the  kilovolt 
range,  is  described.  The  new  femtosecond  source  developed 
under  the  equipment  grant  provided  by  the  Air  Force  has 
been  placed  in  operation.  Keywords  included:  Ultraviolet 
and  x-ray  lasers. 
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ABSTRACT:  (U>  The  initial  version  of  PRISM  uses  a 

simulation  of  the  ZMOB  hardware,  and  has  been  fully 
tested  and  debugged-  In  addition,  several  enhancements 
were  made  to  PRISM  to  permit  experimental  analyses  to  be 
made,  and  to  incorporate  additional  features  to  take  full 
advantage  of  parallelism  in  a  problem  solving  environment 
Tracing  and  a  statistical  gathering  package  were  added  to 
permit  experimental  analysis.  An  ANO-paral lei i sm 
capability  was  added  to  achieve  a  second  version  of  the 
PRISM  system,  and  other  features  were  added  to  the  system 
to  more  fully  exploit  parallelism.  Preliminary 
application  and  evaluation  studies  were  performed.  In  the 
area  of  systems  hardware  and  software,  the  ZMOB  processor 
is  now  fully  functional  and  in  everyday  use  with  128 
processors .  Work  is  continuing  on  an  experimental  upgrade 
of  some  of  ZMOB's  processors  to  68000s.  Basic  system 
software  for  multiprocessing  on  ZMOB  Is  becoming  more 
robust  and  performance  studies  now  pinpoint  areas  for 
improvement.  Studies  of  parallel  software  debugging 
continue  to  prove  the  value  of  multiple  program  views, 
and  in  particular  the  dicing  approach  was  verified  in  a 
controlled  experiment.  We  have  also  constructed  an 
interactive  visual  si  leer.  Studies  of  the  automatic 
paral le) izat ion  of  programs  continues  We  can  now  slice/ 
splice  rbitrarily  structured  programs  and  have 
techniques  that  significantly  reduce  information  overhead 
between  the  slices  and  the  splicer.  (Author! 
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MULTIPROCESSORS.  PROBLEM  SOLVING.  COMPUTER  f U )  A  Sensitive  Radar  Search  for  Small  Natural  Satellites 

of  the  Earth. 
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ABSTRACT:  (U)  We  have  used  radar  tracking  data  from 

NORAD  to  perform  a  sensitive  search  for  small  natural 
satellites  of  the  Earth.  This  search  would  be  sensitive 
to  satellites  ranging  from  5  cm  in  diameter  with  perigee 
heights  400  km  to  about  40  cm  with  perigees  10000  km. 

While  a  few  unidentified  objects  were  found,  these  were 
all  near  transfer  orbits  likely  to  contain  debris  from 
satellite  launches.  No  objects  that  are  unlikely  to  be 
manmade  were  seen.  Keywords  include:  Search  for  Natural 
Satellites  of  Earth;  Radar;  and  Satellite  search. 
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DESCRIPTIVE  NOTE:  Interim  Technical  rept .  2  Feb  83-31  May 

84. 

DEC  85  16P 
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ABSTRACT:  <U>  The  method  of  attenuated  total  reflection 

has  been  used  in  the  visible  region  to  obtain  precise 
values  of  the  dielectric  function  of  Ag  films  in  contact 
with  different  dielectric  media.  By  measuring,  at  eight 
visible  laser  wavelengths,  the  surf ace-pl asmon  resonance 
of  an  Ag  film  against  air  and  then  against  an  organic 
1 iquid.  we  show  that  for  both  cases  the  dielectric 
function  can  be  described  by  the  Drude  model  with  the 
well-known  f requency- dependent  relaxation  time.  The 
observed  change  in  the  frequency  dependent  parameters 
appears  to  eliminate  all  previous  models  which  have  been 
proposed  to  describe  this  frequency  dependent  relaxation 
time.  The  observed  changes  are  consistent  with  the  idea 
of  a  complex  relaxation  time  whose  real  and  imaginary 
parts  are  connected  in  a  casual  way.  The  index-of- 
refraction  dependence  of  the  Drude  parameters 
demonstrates  that  surface  electrodynamics  must  play  an 
important  role.  (Author) 
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SUPPLEMENTARY  NOTE:  Pub.  In  Physical  Review  A.  v30  n3 

p1477- 1490  Sep  84 

ABSTRACT:  (U)  A  practical  approach  to  the  description  of 

time  evolution  via  the  mean  values  of  a  set  of  a  few 
relevant  observables  is  discussed.  The  mean  values 
determine,  in  a  self-consistent  way.  the  time  propagation 
of  the  system.  The  procedure  yields  variational 
formulation,  through  which  closed-form  equations  of 
motion  of  Hamiltonian  form  are  derived  for  the  relevant 
mean  values.  The  approximation  can  provide  an  exact 
description  under  well  defined  conditions.  The  time 
evolution  Is  reversible  in  that  the  entropy  does  not 
increase  and  can  be  described  by  a  unitary  evolution 
operator.  A  special  case  of  both  practical  and  formal 
importance  is  when  the  relevant  observables  form  a  Lie 
algebra.  The  self  consistency  conditions  can  then  be 
explicitly  Implemented  and  a  symplectlc  structure  can  be 
provided  for  the  reduced  phase  space.  Time  displacements 
» of  either  the  state  or  the  observables)  can  then  be 
described  by  a  sel f -const stent  Hamiltonian,  linear  in  the 
generators.  An  example  of  corresponding  to  the  evolution 
of  a  Morse  type  oscillator  under  a  time  dependent 
external  perturbation  Is  discussed  in  detail.  Keywords . 

Reprints;  Time  evolution;  Entropy  propagation. 
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SOUTH  CAROLINA  UNIV  COLUMBIA  DEPT  OF  MATHEMATICS  AND 
STATISTICS 

(U»  Nonparametr ic  Estimation  of  Quantiles  and  of  Density 

Functions  under  Censoring,  Discrete  Failure  Models  and 
Multiple  Comparisons. 

DESCRIPTIVE  NOTE:  Annual  technical  rept.  1  Jun  84-31  May 
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ABSTRACT:  <U1  Major  results  have  been  obtained  in  the 

areas  of  nonparametr ic  estimation  of  quantiles  and  of 
density  functions  under  censoring,  discrete  failure 
models,  and  multiple  comparisons.  In  particular,  smooth 
nonparametr ic  estimators  of  quantile  functions  from 
censored  data  were  developed  which  give  better  estimates 
of  percentiles  of  the  lifetime  distribution  than  the 
usual  product- 1 1ml t  quantile  function.  Also,  smooth 
density  estimators  from  censored  data  were  investigated 
using  maximum  penalized  likelihood  procedures.  Several 
parametric  models  were  proposed  for  the  case  of  discrete 
failure  data.  These  models  provide  a  better  fit  to  such 
data  than  some  previously  used  discrete  models,  finally, 
new  methods  of  constructing  simultaneous  confidence 
intervals  for  pairwise  differences  of  means  of  normal 
populations  were  developed,  and  the  problem  of  selecting 
an  asymptotically  optimal  design  for  comparing  several 
new  treatments  with  a  control  was  solved.  Work  is 
continuing  on  the  study  of  properties  of  kernel  type 
quantile  function  estimators  and  development  of  goodness  - 
of-fit  tests  for  the  model  assumptions  in  accelerated 
life  testing.  Keywords:  Nonparametr ic  quantile  estimation; 

Density  estimation;  R i ght -censored  data;  Discrete  failure 
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models;  Multiple  comparisons;  Accelerated  life  testing. 
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CALIFORNIA  UNIV  SAN  FRANCISCO  CARDIOVASCULAR  RESEARCH 
INST 

(U)  Molecular  Toxicology  of  Chromatin:  The  Role  of  Poly 
(AOP-Ribose)  in  Gene  Control. 
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ABSTRACT:  (U)  This  research  endeavor  approaches 

'chromatin  toxicity'  in  a  selective  manner.  Environmental 
factors  iboth  physical  and  chemical)  exert  a  subtle  long¬ 
term  effect  on  cellular  systems,  that  is  distinguishable 
from  the  acute  lethal  effects  of  toxins  or  high  doses  of 
radiation.  We  focus  our  attention  on  the  effect  of  Mow- 
dose'  toxicology  which  affects  cellular  behavior  and 
alters  cellular  phenotype.  Present  concepts  define  the 
molecular  basis  of  cellular  phenotype  as  a  carefully  and 
specifically  orchestrated  composite  of  gene-expressions, 
which  contain  both  the  determinants  of  cellular  phenotype 
and  life  expectancies  of  specific  cell  types.  Notably, 
chemical  or  radiation  effects  will  inevitably  result  In 
cellulary  phenotypic  chages .  the  most  pervasive  being 
malignancy.  The  specific  experimental  approach  commenced 
with  the  study  of  the  nuclear  polymer  ( ADP-r ibose )N, 
which  we  predicted  could  lead  to  a  more  basic 
understanding  of  gene  regulations  ( proto -oncogene  and 
differentiation  regulation  being  the  defined  field). 

Keywords:  Ant i trans forma t ion. 
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SUPPLEMENTARY  NOTE:  Sponsored  in  part  by  Grant  NSF-MCS81- 

21940. 

ABSTRACT:  IU)  This  paper  considers  an  Infinite  horizon 

stochastic  production  planning  problem  with  demand 
assumed  to  be  a  cont inuous- t ime  Markov  processs.  The 
problems  with  control  iproduction)  and  state  (inventory) 
constraints  are  treated.  It  is  shown  that  a  unique 
optimal  feedback  solution  exists.  The  solution  is 
characterized  In  terms  of  a  turnpike  set,  toward  which 
the  optimal  inventory  level  approach  monotoni ca 1 1 y  over 
time.  Moreover,  for  nondetermlni st 1c  demand  the  optimal 
inventory  level  reaches  the  turnpike  set  almost  surely  In 
a  finite  time  and,  thereafter,  it  wanders  Inside  the  set 
in  respone  to  the  randomly  fluctuating  demand.  Keywords: 
Stochastic  optimal  control.  (Author) 
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SUPPLEMENTARY  NOTE  Pub  in  Polymer  Engineering  and 
Science.  v25  n17  p1093-1097  Dec  85. 

ABSTRACT:  (U)  High  performance  fibers  obtained  from 

lyotropic  solutions  of  rigid  polymers  by  the  dry-jet  wet 
spinning  process  have  been  a  subject  of  much  interest  due 
to  their  excellent  mechanical  properties.  The  fiber 
spinning  process  involves  several  operations  in  which  a 
polymer  solution  undergoes  a  succession  of  structural 
changes,  solid  fiber.  In  the  coagulation  stage,  a  liquid 
to  solid  phase  transition  is  induced,  either  by  diffusion 
of  a  non-solvent  or  by  a  decrease  in  temperature.  Poly  p- 
pheny lenebenzobi sthi azole  (PBT)  is  a  rigid  polymer  from 
which  high  modulus,  high  strength  fibers  are  spun.  The 
structure  formed  in  the  coagulation  stage  of  spinning 
process  of  pol y ( p-pheny 1 ene  benzobi sthi azole )  fiber  is 
studied  by  electron  microscopy.  An  oriented  network  of 
microfibrils  with  typical  fibril  diameters  of  about  80- 
100  A  is  observed.  We  suggest  that  these  microfibrils  are 
the  fundamental  structural  elements  of  the  fiber.  Thus, 
knowledge  of  the  mechanism  by  which  this  initial 
structure  Is  formed  may  allow  for  better  control  of  final 
fiber  properties.  The  relation  of  structure  formation 
during  coagulation  to  the  phase  diagram  of  a  rigid 
polymer  solution  and  to  the  kinetic  mechanisms  of  the 
phase  transition  is  discussed 
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SUPPLEMENTARY  NOTE:  See  also  Volume  1.  AD-A167  434  and 

Volume  2.  AD-A167  435. 

ABSTRACT:  <U)  The  Graduate  Student  Summer  Support 

Program  < GSSSP >  is  conducted  as  part  of  the  Summer 
Faculty  Research  Program.  The  program  provides 
opportunities  for  research  in  the  physical  sciences, 
engineering,  life  sciences,  business,  and  administrative 
sciences.  The  program  has  been  effective  in  providing 
basic  research  opportunities  to  the  Graduate  Students  of 
universi ties,  colleges,  and  technical  institutions 
throughout  the  United  States.  The  program  is  available  to 
Graduate  Students  enrolled  in  either  Masters  Oegree  of 
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the  graduate  students  were  selected  on  their  own  merits. 
They  were  assigned  to  be  supervised  by  either  a  professor 
on  the  program  or  by  an  engineer  at  the  Air  Force 
Laboratories  participating  in  the  program.  There  were  92 
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Faculty  Research  Program  The  program  provides 
oppor tuni t ies  for  research  in  the  physical  sciences, 
engineering,  life  sciences,  business,  and  administrative 
sciences.  The  program  has  been  effective  in  providing 
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They  were  assigned  to  be  supervised  by  either  a  professor 
on  the  program  or  by  an  engineer  at  the  Air  Force 
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semicl assical  limit  of  the  algebraic  Hamiltonian  This 
provides  a  direct  route  from  the  observed  overtone 
spectrum  to  a  potential.  The  limitations  of  this 
potential  are  noted.  Applications  to  HCN.  H20,  S02  and  03 
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and  apply  it  to  energy  disposal  in  heavy  ion  transfer 
reactions.  The  exciton  model  does  not  'inspire  a 
different  for  the  prior  distribution'.  The  prior 
distribution  reflects  only  the  strict  conservation  laws 
and  is  thus  independent  of  any  model  assumptions.  It 
arises  because  of  the  practical  cons iderat 1  on  that  what 
is  measured  is  seldom  the  distribution  in  a  final  quantum 
state.  Rather  it  is  a  distribution  of  a  lower  resolution. 
The  role  of  models  is  in  choosing  the  constraints 
responsible  for  the  deviations  from  the  prior  limit. 

Model  which  give  rise  to  the  same  constraints  are  thus 
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experiments  on  oriented  molecule  reactions,  it  is 
desirable  to  develop  appropriate  theoretical  techniques 
for  their  interpretation.  As  a  preliminary  step  in  this 
direction,  it  seems  reasonable  to  examine  simpler  models 
of  the  type  that  have  well  served  molecular  reaction 
dynamics  since  the  early  days.  Specifically,  we  wish  to 
generalize  the  venerable  1  I ne-of -centers  model  (5-7)  by 
incorporating  in  the  model  the  dependence  of  the  barrier 
to  reaction  upon  the  mutual  orientation  of  the  reagents. 
Our  approach  makes  use  of  some  of  the  qualitative  ideas 
of  Karplus  et  al .  On  the  steric  requirements  of  a 
reaction.  The  orientation  dependence  of  the  barrier  to 
reaction  is  Incorporated  into  the  classical  line-of- 
centers  model  to  obtain  the  dependence  )f  the  cone  of 
acceptance  upon  impact  parameter  and  collision  energy. 
Simple  expressions  for  the  orientation-averaged  opacity 
function,  the  reaction  cross  section  and  the  steric 
factor  are  derived.  Comparison  is  made  with  recent 
classical  trajectory  calculations  by  Blais  and  Truhlar 
for  the  H+  D2  reaction. 
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ABSTRACT:  (U)  Reactivity  of  oriented  reagents  and  the 

formation  of  polarized  products  are  receiving  increasing 
attention.  The  results  of  such  experiments  are  typically 
represented  as  a  series  expansion  in  Legendre  polynomials 
Here  we  raise  the  question  is  that  the  most  compact 
representation  of  such  data  or.  another  way.  are  the 
Legendre  expansion  coefficients  independent  pieces  of 
data.  Our  conclusion  is  that  an  information  theoretic 
representation  is  more  economical  and.  possibly,  even 
more  useful.  Experimental  data  on  the  orientation 
dependence  of  the  reactivity  in  N0+G3  and  Rb+CH3I 
collision  is  analyzed.  Error  limits  of  the  measurements 
are  used  to  conclude  that  one,  low-order,  or  Legendre 
moment  accounts  for  much  of  the  observed  dependence  on 
the  orientation.  The  same  procedure  applies  also  to  data 
on  the  polarization  of  the  products.  Keywords:  Anisotropy 
Curve  fitting. 
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ABSTRACT:  1 U I  Let  (X.Y).  (X  sub  1.  Y  sub  11 . (X  sub  n. 

Y  sub  n)  be  i.i.d.  R  sub  L  x  R-valued  random  vectors  with 
E/Y/e  Infinity,  and  let  0  sub  n  be  a  kernel  estimate  of 
the  regression  function  Q( x )  =  E(Y/X  =  x).  This  paper 
establishes  an  exponential  bound  of  the  mean  deviation 
between  Q  sub  n  and  Q(xl  given  the  training  sample  Z  sub 

n  =  (X  sub  1.  Y  sub  11 . X  sub  n,  Y  sub  n).  under  the 

conditions  as  weak  as  possible.  (Author) 
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SUPPLEMENTARY  NOTE:  Pub.  in  dnl .  of  Physical  Chemistry, 

v88  n25  p6084-6087  1984. 

ABSTRACT:  (U)  The  quenching  of  the  lowest  excited  state 

of  12  by  12.  Ar,  and  N2  is  studied  by  a  delayed 
absorption  probe  technique  following  excimer  laser 
photolysis.  The  resulting  rate  constants  (units  cc/s;  T  = 
296  +  or  -3  K)  are  k  sub  12  =  8.3  (1.0)  x  10  to  the  -11th 
power,  k  sub  Ar  =  2.8  (2)  x  10  to  the  -14th  power,  and  k 
sub  N2  =  7.2  '7i  x  10  to  the  -14th  power.  The  latter  two 
are  interpreted  as  thermal  dissociation,  but  the  12  self- 
quenching  is  tentatively  ascribed  to  the  process  12(A)  + 
12  yields  13  *  I.  Keyv/ords:  Laser  photolysis;  Absorption; 
Thermal  excimer;  Quenching;  Reprints:  Iodine;  Nitrogen; 
Argon;  Argon  fluoride  lasers. 
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ABSTRACT:  <U)  The  broad  band  near  5100  A  in  the  emission 

spectrum  of  12  in  Ar  accounts  fr  8%  of  the  total  emission 
in  the  high-pressure  limit.  This  band,  previously 
assigned  as  D  sub  g  yields  (2332)2  sub  u(3  Delta),  is 
analyzed  by  spectral  simulations  to  obtain  the  potential 
curve  for  the  2  sub  u  state.  The  latter,  which  correlates 
with  I(2P3/2>  +  i(2P1/2),  possess  a  bound  well  about  300/ 
cm  deep.  For  this  transition  classical  and  quantum 
methods  yield  virtually  identical  computed  spectra. 
Keywords:  Reprints:  Iodine:  Analysis  Classical  Quantum 
Spectral  Simulations;  High  Pressure  Emission 
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ABSTRACT:  (U)  In  this  paper,  the  authors  gave  a  revie\ 

of  some  recent  developments  on  multivariate  statistica 
techniques  for  detection  of  the  number  of  signals  usin< 
eigenvalues.  The  main  emphasis  of  the  review  is  on 
EFFICIENT  DETECTION  CRITERION  (EDO  procedures  propose* 
by  the  authors  recently.  These  procedures  are  strongly 
consistent.  Keywords  include:  Signal  processing; 
Eigenvalues,  Additive  model.  Strong  consistency, 
Information  theoretic  criteria. 
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ABSTRACT:  (Ul  This  grant  supported  our  work  on 

semiconductor  alloy  theory.  Many  useful  results  have  been 
obtained.  Including:  (1)  generalization  of  Brooks' 
formula  for  alloy-scattering  limited  electron  mobility  to 
Including  multiple  bands  and  indirect  gaps,  (2) 
calculation  of  SiGe  alloys  band  structure,  electron- 
mobility  and  core  exciton  binding  energy  and  linewidth, 
(3)  comprehensive  calculation  of  bond  energy,  bond  length 
and  mixing  enthalpy  for  all  III-V  and  II-VI  pseudo-binary 
alloys.  (4)  development  of  a  statistical  theory  which 
shows  a  non -random  distribution  of  atoms  in  most  alloys, 
(5)  studying  the  sensitivity  of  defect  levels  to  band 
structures  and  impurity  potentials,  (6)  a  study  of  the 
dipolar  contribution  to  the  mixing  energy  and  its 
implication  to  the  long-range  order  in  alloys,  e.g., 
GaAIAs.  and  (71  a  model  which  allows  a  simple  but 
detailed  calculation  of  alloy  band-edge  properties. 
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ABSTRACT:  (Ul  An  algebraic  hamiltonian  which  closely 

fits  the  (low  and!  high  stretching  vibrational  spectrum 
of  H20  (and  of  other  YXY  molecules  such  as  03  »  is  shown 
to  correspond  to  two  weakly  coupled  equivalent  mooes .  The 
purpose  of  this  letter  is  to  show  that  an  algebraic 
hamiltonian  with  a  few  (six)  parameters  can  provide  a 
close  fit  to  the  observed  ( non-bendi ng 1  vibrational  term 
values,  up  to  the  limit  of  available  results.  Central  to 
the  discussion  is  the  Dar 1 ing- Dennison  coupling  between 
the  overtones  of  the  symmetric  and  antisymmetric 
anharmonic  normal  model  of  YXY  molecules.  Section  2  is  a 
review  of  the  algebraic  approach  for  a  one- di mens i ona 1 
anharmonic  oscillator.  The  transformation  of  the 
algebraic  generators  form  the  equivalent  to  the  normal 
modes  is  introduced  in  section  3.  The  hamiltonian  itself, 
with  special  reference  to  a  new  form  for  the  cross 
anharmonici ty  term  between  anharmonic  normal  model  is 
discussed  in  section  4.  Results  for  the  water  spectrum 
are  given  in  section  5.  The  hamiltonian  is  rewritten  in 
terms  of  the  generators  of  the  equivalent  modes  in 
section  6.  It  is  found  that  for  special  values  of  the 
coupling  constants  the  equivalent  modes  are  only  very 
weakly  coupled. 
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ABSTRACT:  ( U )  This  grant,  through  the  DOD-Uni vers i ty 

Instrumentation  program,  was  provided  to  acquire  a 
picosecond  laser  system  for  the  study  of  non-linear 
optical  effects  as  well  as  for  structural 
characterization  of  submicron  films.  The  laser  system 
consists  of  a  CW  mode- locked  Nd-Yag  laser  i Spectra- 
Physics,  Model  3001.  the  output  of  which,  after  frequency 
doubling,  is  split  by  a  50 X  beam  splitter  to  sync  pump 
two  dye  lasers  { Spectra-Phys ics .  Model  375).  The  outputs 
from  these  dye  lasers  are  fed  into  two  amplifiers  (Quanta 
Ray,  Model  PDA)  which  are  pumped  by  the  second  harmonic 
of  a  20Hz  pulsed  Nd-Yag  laser  (Quanta-Ray,  Model  DCR-2A1. 
the  amplified  pulses  are  7ps  wide  with  0.5MJ  of  pulse 
energy.  The  laser  system  has  proven  to  be  extremely 
versatile  and.  therefore,  valuable  for  a  number  of 
different  experiments.  This  arrangement  also  gives  us  the 
choice  to  generate  tunable  picosecond  u.v.  and  IR  pulses 
by  mixing  either  of  two  dye  laser  beams  with  the 
fundamental  from  the  pulse  Yag  laser. 
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ABSTRACT  :  ( U  »  Both  analytical  and  experimental 

investigations  of  1-D  and  2-D  coherent  and  incoherent 
space-var iant  optical  processors  have  been  conducted.  The 
investigations  included:  (11  investigation  of  an  improved 
measure  of  the  degree  of  invariance  of  a  linear  system 
and  its  applications  to  piecewise  isoplanatic  space- 
variant  systems;  (2)  a  process  for  generalized  linear 
filtering  of  1-D  signals;  (3)  investigation  of  a  very 
fast  architecture  for  performing  optical  multiplication 
of  binary  numbers  and  (4)  techniques  for  both  linear  and 
nonlinear  space- vari ant  processing  based  on  the  bilinear 
transform.  Keywords:  Space- Var i ant  Optical  Computing; 
Numerical  Optical  Processing;  Optical  Interconnect  ions ; 
Computer -Genera ted  Holograms;  Optical  Cross-bar  switches. 
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ABSTRACT:  (U>  We  consider  distributed  parameter  models 

for  vertical  mixing  in  lake  and  sea  sediment  cores. 

Finite  dimensional  approximation  schemes  are  developed 
for  the  solution  of  associated  inverse  problems.  The 
schemes  permit  one  to  estimate  temporally  and  spatially 
varying  functional  parameters  which  appear  in  the 
parabolic  partial  differential  equations  and  boundary 
conditions  constituting  the  models.  Theoretical 
convergence  results  are  established.  Numerical  findings 
are  presentc»d  which  demonstrate  the  potential  of  the 
methods  An  example  involving  the  identification  of  a 
depth  dependant  mixing  parameter  based  upon  volcanic  ash 
data  from  the  North  Atlantic  is  included. 
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ABSTRACT:  ilM  This  research  has  had  two  objectives:  Ml 

to  study  the  application  of  cryogenic  technology  to  the 
problem  of  gravity  gradient  measurements,  and  (2)  to  use 
such  a  gradiometer  to  make  more  accurate  measurements  of 
the  inverse  square  law  of  gravity  to  test  the  recent 
experimental  and  theoretical  suggestions  that  the  inverse 
square  law  of  gravity  might  be  violated  at  laboratory 
distances.  Since  room  temperature  gradiometers  are 
ultimately  limf ted  by  room  temperature  Brownian  motion, 
we  have  been  experimenting  with  a  laboratory  cryogenic 
gradiometer  which  could  lead  to  the  development  of  a  more 
sensitive  moving  baseline  gradiometer  for  field  use.  Such 
gradiometers  could  have  applications  to  problems  in 
navigation  and  modeling  of  the  earth's  gravitational 
field. 
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SUPPLEMENTARY  NOTE:  Pub.  in  New  Horizons  of  Quantum 

Chemistry.  p135-154  1983. 

ABSTRACT:  lU)  Time  dependent  constants  of  the  motion 

enable  us  to  treat  time  evolving  states  using  techniques 
and  points  of  view  made  familiar  in  stationary  state 
problems.  This  review  introduces  the  concept  and  main 
properties  of  time  dependent  constants  of  the  motion  and 
surveys  their  primary  applications  with  special  reference 
to  the  maximum  entropy  formalism.  ~he  role  of  time 
dependent  contants  in  determining  what  dynamical 
information  is  relevant  for  a  particular  experimental 
situation  is  emphasized.  Particular  attention  is  given  to 
the  situation  where  the  true  Hamiltonian  is  unknown  and 
experimental  input  is  used  to  identify  the  time  dependent 
constants.  Keywords:  Quantum  chemistry. 

DESCRIPTORS:  f  U  >  'QUANTUM  CHEMISTRY,  'HAM I  ETONIAN 

FUNCTIONS.  ‘ENTROPY,  ‘CONSTANTS,  'TIME  DEPENDENCE, 
DYNAMICS.  STATIONARY.  TIME,  MOTION.  EXPERIMENTAL  DATA, 
REPRINTS 

IDENTIFIERS:  <U)  PE61102F 


AD  A 167  253 


AD -  A  167  243 


UNCLASSIFIED 


PAGE 


24 


E VK55 I 


UNCLASSIFIED 


DTIC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  EVK55I 


AO- A 167  242  9/1  20/1  11/9 

STATE  UNI V  OF  NEW  YORK  AT  BUFFALO  DEPT  OF  CHEMISTRY 

iU.i  Picosecond  Transient  Grating  Studies  of  Polymeric  Thin 
Films. 

FEB  86  4P 

PERSONAL  AUTHORS:  Rao.D.  N.  ; Burzynsk i , Ryszard  .Mi.Xin  ; 

Prasad, Paras  N.  ; 

CONTRACT  NO  F49620-85C-0052 .  AFOSR- 84-028 1 

PROJECT  NO.  2917 

TASK  NO  A2 

MONITOR:  AFC 'R 

TR-86-0227 

UNCLASSIFIED  REPORT 


SUPPLEMENTARY  NOTE:  Pub  in  Applied  Physics  Letters.  v48 

n6  p387 - 389 .  10  Feb  86. 

ABSTRACT:  f  U  >  Picosecond  transient  grating  experiments 

have  been  performed  on  a  S -micrometer  thick  polystyrene 
film  doped  with  naphthalene  and  on  a  700-micrometer  thick 
pure  polystyrene  film  at  room  temperature.  In  both  cases, 
the  observed  acoustic  modulation  of  the  diffracted  signal 
is  explained  by  the  formation  of  a  thermal  grating  No 
detectable  acoustic  attenuation  is  observed  withir.  the 
time  delay  of  6  ns.  and  the  speed  of  sound  obtained  from 
the  acoustic  modulation  period  is  in  excellent  agreement 
with  that  reported  by  an  ultrasonic  measurement  The 
coherent  third  order  nonlinear  electronic  response 
observed  at  zero-time  delay  is  found  to  be  shorter  than  2 
ps 
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ABSTRACT:  (U)  A  simple  yet  realistic  model  Hamiltonian 

which  describes  the  essence  of  many  aspects  of  the 
interaction  of  vibrational  modes  in  polyatomics  is 
discussed  The  general  form  of  the  Hamiltonian  is  that  of 
an  intermediate  case  between  the  purely  local  mode  and 
purely  normal  model  limits.  Resonance  interactions  of  the 
Fermi  and  Dar 1 i ng-Denni son  types  are  shown  to  be  special 
cases.  The  classical  limit  of  the  Hamiltonian  is  used  to 
provide  a  geometrical  content  for  the  model  and  to 
illustrate  the  phase-like  transition  between  local  and 
collective  (i.e.,  normal)  mode  behavior.  Such  transitions 
are  evident  as  the  coupling  parameters  in  the  Hamiltonian 
are  changed  and  also  for  a  given  Hamiltonian  as  the 
energy  is  hanged.  Applications  are  provided  to  higher 
lying  vibrational  states  of  specific  molecules  (H20.  03. 

S02 . C2H2  and  C2D2 ) . 
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SUPPLEMENTARY  NOTE:  Pub.  in  Jnl .  of  Organic  Chemistry. 

v50  n25  p5 123-5127  Dec  85. 

ABSTRACT  :  c  U  >  A  series  of  N . N ' -di subst i tuted  furazano- 
and  furoxano  13,4-81  piperazines  have  been  syntheiszed 
from  N, N' -di Substi tuted  2 . 3-p i peraz 1 nedi one  dioximes  by 
base  promoted  dehydration  and  by  basic  potassium 
ferricyanide  oxidation,  respectively.  The  N.N'- 
di subst t tuted  2 , 3-pi peraz i nedi one  dioximes  were 
synthesized  by  reacting  the  appropriate  N.N'- 
di subst i tut -d  ethy 1 enedi ami ne  with  dichl orog) yox 1 me .  Also 
studied  was  the  reaction  of  3 . 4-di aminofurazan  with 
glyoxal  and  formaldehyde.  The  compounds  have  been  studied 
by  1H  and  13C  NMR  spectroscopy.  Keywords:  Nitramines; 
Heterocycles ;  and  Nitrations. 
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ABSTRACT:  <UI  In  this  reprint  the  spectrum  of  a  Morse 

anharmonic  oscillator  and  its  response  to  an  external 
field  is  discussed  in  detail  as  an  introduction  to  the 
techniques,  advantages  and  limitations  of  the  algebraic 
approach.  Keywords:  Response  to  per turbat i on ;  Hamiltonian 
functions,  i Author l 
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ABSTRACT:  (Ul  A  decomposition  of  the  class  of  all 

bivariate  positive  quadrant  dependent  distribution  into 
compact  convex  subsets  is  obtained.  Extreme  points  of 
these  compact  convex  subsets  are  investigated.  A  similar 
decomposition  works  out  for  the  class  of  all  bivariate 
distributions.  Extreme  points  of  the  compact  convex  sets 
figuring  In  this  decompos f t t on  are  analyzed.  An 
application  to  contingency  tables  is  presented.  (Author). 
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ABSTRACT:  (U)  The  traditional  approach  to  the 

computation  of  the  vibration  (and  rotation)  energy  levels 
of  diatomic  molecules  Is  to  solve  the  Schrodinger 
equation  for  a  given  interatomic  potential.  For 
comparison  with  experiment  it  proves  convenient  to  expand 
the  energy  eigenvalues  as  per  Ounham  in  the  vibration- 
rotation  quantum  number.  Such  as  expansion  provides  no 
information  on  the  eigenfunctions  hence  the  response  of 
the  molecule  to  a  perturbation  (he  it  due  to  collision  or 
to  an  external  field)  cannot  he  computed  Moreover,  while 
the  procedure  can.  in  principle  (and  very  recently  also 
in  practice),  be  extended  to  tri-and  larger  polyatomics, 
the  computational  labor  is  considerable.  In  a  series  of 
recent  papers  we  have  explored  an  alternative  approach, 
based  on  algebraic  rather  than  on  differential  techniques. 
A  summary  of  the  recent  progress  in  the  algebraic 
approach  to  molecular  spectra  and  dynamics  is  presented, 
with  references  Particular  attention  is  given  to 
rotating  diatomic  molecules  v»here  not  only  the  Morse  but 
other  anhnrmonic  potentials  can  be  discussed. 
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ABSTRACT:  (Ul  It  is  now  well  established  that  observed 

mass  spectral  fragmentation  patterns  often  do  not 
directly  reflect  the  alternative  dissociation  models  of 
the  parent  ion.  Rather,  the  fragments  produced  in  the 
primary  dissociation  can  dissociate  further,  and  so  on 
This  is  of  course  particularly  the  case  for  higher-ener 
electron  impact  as  used,  say,  in  commercial  spectromete 
Under  such  cir  cumstances  the  application  of  the  quasi - 
equilibrium  theory  of  mass  spectra  requires  extensive 
computation  Here  we  consider  the  application  of  a 
somewhat  more  drastic  statistical  point  of  view,  first 
designed  to  deal  with  f ragmenta t i on  patterns  following 
multiphoton  ionisation.  The  f ragmentat i on  patterns  of  r 
paraffins  in  the  C10-C30  range  are  accounted  for  using 
statistical,  maximal  entropy,  formalism  The  theory  car 
be  used  in  a  predictive  manner  Particular  attention  is 
given  here  to  a  quantitative  test  of  the  theory  which  i 
independent  of  the  uncertainties  in  the  structure  of  tt 
f  ragments 
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ABSTRACT:  (U)  This  research  program  centered  on  the 

Investigation  of  low-accuracy  analog  optoelectronic 
methods  for  processing  mul t 1 -sensor -array  data  (eg. 
phased  array  radar,  sonar).  Two  methods  were  considered 
for  signal  orthogonal fzat ion  In  low-accuracy 
preprocessors,  one  based  on  a  resonant  piezo-electro- 
optic  modulator  devices.  Neither  method  appears  to  offer 
significant  benefits  over  al 1 -electronic  preprocessor 
methods  because  of  the  lack  of  large-scale  parallelism. 

An  analog,  cont 1 nuous- t ime  opto-electronic  processor  for 
adaptive  phased  array  signal  processing  was  also 
considered  that  does  exhibit  considerable  parallelism  and 
shows  promise  for  use  as  a  low-accuracy  co-processor  In  a 
hybrid  analog/digital  configuration. 
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SUPPLEMENTARY  NOTE:  Pub  In  Jnl .  of  Physical  Chemistry, 

v89  n2  p28  5  -  289  1985. 

ABSTRACT:  f  U  i  Coadsorption  processes  analogous  to  ligand- 

exchange  and  1 igand- insert  ion  reactions  investigated  at 
smooth  polycrystalline  platinum  electrodes  are  described. 
Electrodes  pre treated  with  an  oriented  layer  of  one 
aromatic  compound  were  placed  in  contact  with  aqueous  1  M 
HC 104  electrolyte  containing  another  aromatic  compound  at 
room  temperature  Hydroquinone  (HQ)  and  1,4- 
naphthohydroqu i none  ( NHQ >  were  the  compounds  another 
aromatic  compound  at  room  temperature  Hydroquinone  (HQ) 
and  1 . 4 -naphthohydroqui none  (NHQ)  were  the  compounds 
studied  Adsorpt ion/desort  ion  measurements  were  based  on 
thin- layer  electrochemical  techniques.  No  reactions  were 
noted  when  flat  or  vertically  oriented  HQ  (or  NHQ)  was 
exposed  to  NHQ  (or  HQ)  solutions  of  concentration  below  0. 
3  mM  However,  f 1  a t -adsorbed  HQ  or  NHQ  reacted  with  more 
concentrated  NHQ /HQ  solutions  >  or  =  2  mM),  resulting  in 
coadsorption  (insertion)  or  HQ/ NHQ .  Insertion  induced 
f lat- to-vert leal  reorientation,  without  desorption,  of 
preadsorbed  material.  When  vertically  oriented  adsorbed 
HQ /NHQ  was  exposed  to  concentrated  NHQ/ HQ  solutions  at 
open  circuit  for  180  s.  displacement  of  about  5%  of  the 
preadsorbed  material  was  observed.  The  extent  of  exchange 
increased  as  the  electrode  potential  was  made  less 
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positive.  HQ  being  the  readily  displaced;  up  to  50%  of 
the  preadsorbed  HQ  was  displaced  by  NHQ  after  180  s  at 
sufficiently  negative  potentials. 
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ABSTRACT:  (L)  There  is  considerable  current  Interest  in 

the  dynamics  of  anharmonic  oscillators.  The  algebraic 
hamtltonian  for  the  Morse  oscillator  which  is  discussed 
here  is  useful  not  only  for  such  studies  but  also  for 
elucidating  the  behavior  of  systems  of  coupled  anharmonic 
oscillators.  Furthermore,  the  mathematical  simplicity  of 
handling  a  qt>>dratfc  hamiltonian  has  made  the  harmonic 
oscillator  the  favorite  model  for  a  variety  of 
applications.  Much  of  this  simplicity  is  retained  by  the 
present  hamiltonian  which  should  therefore  lend  itself  to 
similar  purposes.  An  extensive  discussion  of  the 
algebraic  description  of  three-di mens i ona 1  oscillator  A 
represen ta t ion  of  the  algebraic  hamiltonian  for  the 
anharmonic  Morse  oscillator  as  a  quadratic  form. 

H=homega( 1/2  p  squared  M/2  Q2 1 .  where  P  and  Q  are 
operators  is  derived.  The  commutator  of  P  and  Q  is  an 
operator  that  tends  to  1  (times  the  identity  operator)  in 
the  harmonic  limit.  Coherent  states  and  anharmonic  normal 
modes  for  a  linear  triatomic  molecule  are  discussed  as 
potential  applications 
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ABSTRACT:  (U)  A  previous  article  suggested  an  algebraic 

approach  to  molecular  rotat i on- v 1  brat  1  on  spectra  and 
considered  the  particular  case  of  diatomic  molecules.  In 
that  article,  it  was  suggested  that  the  algebraic 
approach  may  lead  to  considerable  simplifications  over 
the  usual  approaches  (Dunham  expansion  and  potential 
approach)  In  the  treatment  of  two  problems.  (1)  The 
description  of  trl-  and  polyatomic  molecules.  (11)  The 
calculation  of  transition  probabilities  In  laser 
excitation  and  atom-molecule  and  molecule-molecule 
collisions.  In  this  article  we  consider  the  first  problem 
and  construct  explicltyly  the  spectrum  generating  algebra 
appropriate  to  triatomlc  molecules.  The  algebraic 
approach  to  molecular  rotat i on-v ibrat i on  spectra 
introduced  in  a  previous  article  is  extended  from  di-  to 
trl-  and  polyatomic  molecules.  The  spectrum  generating 
algebra  appropriate  to  triatomlc  molecules  is  explicitly 
constructed.  Its  dynamical  symmetries  and  their  relation 
to  rigid,  nonrigid.  linear,  and  nonlinear  structures  are 
discussed.  Applications  to  the  spectra  of  HCN.  C02 .  and 
H3IM  are  considered.  In  particular.  It  is  shown  that  the 
algebraic  description  can  account  for  the  Fer.nl 
resonances  occurring  in  C02 .  Some  remarks  are  made  on  the 
spectrum  generating  algebras  appropriate  to  polyatomic 
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ABSTRACT:  IUI  This  report  contains  results  of  analytical 

and  experimental  efforts  related  to  dry  friction  damping. 
A  general  time  history  solution  Is  developed  for  a  multi  - 
degree - of  -  freedom  system  which  incorporates  the  use  of 
nonlocal  laws  of  friction.  The  formulation  and  the 
solution  are  entirely  nonlinear  and  have  the  necessary 
flexibility  for  modelling  specific  engineering  problems 
where  the  presence  of  friction  at  interfaces  influences 
the  dynamics.  Two  examples  are  chosen  to  Illustrate 
certain  important  aspects  of  the  procedures.  A  friction 
test  assembly  designed  and  fabricated  under  this  program 
served  as  an  experimental  rig.  The  results  from  a  limited 
number  of  tests  are  presented  and  discussed.  A  comparison 
between  analytical  and  experimental  results  is  given. 
Keyv/ords:  Dry  friction:  Vibrations;  and  Structural 
dynami cs 
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ABSTRACT:  (U)  The  Ihvestl gator  has  been  working  on 

parallel  algorithms  for  various  aspects  of  the  linear 
control  problem.  Fast  sequential  and  parallel  algorithms 
have  been  developed  for  (1)  determining  relative 
primeness  and  the  number  of  common  eigenvalues  between 
two  given  matrices  and  (111  finding  inertia  and  stability 
of  a  matrix.  < Author) 
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TR-86-0222 


ABSTRACT  (U)  The  focus  of  the  current  research  has  been 
to  employ  an  algebraic  approach  for  studying  the 
reliability  of  systems  that  can  be  modeled  as  networks. 
This  approach  has  not  only  unified  certain  theoretical 
aspects  of  network  reliability  problems  but  has  also 
suggested  a  number  of  new  algorithms  for  calculating 
reliability  measures  Based  on  this  approach,  both  exact 
and  approximate  computational  schemes  have  been  de* a  loped, 
together  with  supporting  data  structures  for  1 mp I ement t ng 
the  necessary  computations  in  an  efficient  manner 
Empirical  studies  have  also  been  designed  and  Carried  out 
to  judge  the  computational  merits  of  the  various  data 
structures.  In  orde-*  to  increase  the  applicability  of 
these  research  results,  models  have  been  investigated 
that  allow  the  i ncorpora t ion  of  dependent  failure  modes 
i Au  thor  ) 
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ABSTRACT:  (U)  This  report  discusses  the  Air  Force's 

enhanced  flow  reactor.  The  major  items  purchased  were  a 
bakeable.  differentially  pumped,  UHV  envelope  to 
interface  the  mass  spectrometer  to  the  flow  tube  and  at 
excimer  pumped  dye  laser  system  for  laser  excited 
fluorescence  (LEF)  detection  of  radicals  in  the  flow  tube 
The  LEF  system,  employing  a  Lambda  Physik  excimer  pumped 
dye  laser  ( EMG  103  MSC/FL  2001),  has  been  operational  ^ 
since  mid-autumn.  It  has  already  been  used  in  preliminv  . 
studies  of  our  new  methoxy  radical  source  Completion  • •  - 
the  mass  spectrometer  system  was  delayed  by  a  variety  ci 
problems.  However,  by  late  October  the  required  parts  i 

were  on  hand,  and  the  vacuum  envelope,  sans  mass  J 

spectrometer,  was  successfully  pumped  down  The  complete! 
system  is  currently  assembled  adn  undergoing  final  J\ 

testing  reactions.  Keywords:  Hydroxy 1  rad i ca l ,  and  (jj 

Chemical  reactions.  J 
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ABSTRACT:  (U)  The  automation  of  Molecular  Beam  Epitaxy 

system  shutters  was  completed  for  the  substrate  and  the 
Mercury.  Cadmium  Tellurlde  and  Telluride  sources  As 
reported  earlier,  the  automated  shutter  operations  allow 
for  much  more  precise  thickness  control  of  the 
superlattice  layers  during  the  deposition  Also,  from 
s i gna 1  - to-nol se  considerations,  performing  the  nonlinear 
optical  experiments  requires  the  use  of  thick  1 >2 
micrometer)  superlattice  samples  which  involve  several 
hundred  layers  of  Mercury  Tellurlde  and  Cadmium  Tellurlde. 
This  can  best  be  accomplished  by  using  an  automated 
Molecular  Eeam  Epitaxy  system  The  current  superlattice 
design  calls  for  alternate  layers  of  HgTe  and  CdTe  with 
thicknesses  of  100-150  A.  A  p-type  sample  with  this 
structure  Is  expected  to  yield  a  third  order 
susceptibility  <x(3l)  of  100  times  larger  than  that  of 
the  bulk  HgCdTe.  A  number  of  test  runs  were  carried  out 
with  the  automated  MBE  system  These  runs  resulted  In 
five  superlattice  samples  of  various  thicknesses  One 
sample  is  now  being  used  in  a  preliminary  experiment  of 
optical  phase  conjugation  to  establish  baseline  data 
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SUPPLEMENTARY  NOTE:  Pub.  in  dnl .  of  the  American  Chemical 

Society,  v 108  n3  p379-385  1986. 

ABSTRACT:  (U)  Pentasubst 1 tuted  boroles  or 

boracyclopentadlenes  have  been  prepared  from  1.4-dllithio 
1 . 3-butadienes  or  from  stannoles  by  interaction  with 
ary  1 « di halo iboranes  The  boroles  are  unexpectedly  strong 
Lewis  acids,  complexing  with  amines,  ethers  and  nitriles, 
and  very  prone  to  oxidation,  solvolytic  cleavage  and 
Dlels-Alder  reactions  The  foregoing  behavior,  taken 
together  with  their  unusual  nuclear  magnetic  and 
electronic  spectral  properties,  can  be  understood  in 
terms  of  the  Hueck el  ant  1  aroma t i c  character  of  the  four  pi 
electron  borole  nucleus.  By  treating  such  nuclei  as 
perturbed  cycl open tad lenyl  pi -systems,  an  understanding 
of  the  spectral  and  chemical  properties  can  be  attained 
From  such  considerations,  it  is  evident  that  the 
conjugation  between  the  tr 1 coorrtl nate  boron's  2P  sub  2  - 
orbital  and  the  foil**  carbon  butadieny  I  i  done  array  is 
destabilizing  and  t:.e  source  of  the  high  reactivity  of 
these  unique,  high-energy  organoboranes  Keywords:  Lewis 
acid.  Molecular  orbital  calculations.  Ox i di zab ? 1 i ty . 
Bathochromic  spnrtral  shifts.  Electron  transfers 

DESCRIPTORS  IU'  'ORGANOBORANES.  ‘CYCLIC  COMPOUNDS. 
ACIDS.  AMINES.  BPRANES.  CARBON.  CHEMICAL  PROPERTIES. 

AD  A167  172 


36 


UNCLASSIFIED 


PAGE 


EVK55I 


UNCLASSIFIED 


DTIC  REPORT  BIBLIOGRAPHY 

AD-A167  172  CONTINUED 

CLEAVAGE,  DIENE  SYNTHESIS.  ETHERS.  HIGH  ENERGY.  HIGH  RATE. 
INTERACTIONS.  NITRILES.  NUCLEI.  REACTIVITIES.  SOLVOLYSIS, 
SPECTRA.  TIN  COMPOUNDS.  PHYSICAL  PROPERTIES.  ARYL 
RADICALS.  MOLECULAR  ORBITALS.  REPRINTS 

IDENTIFIERS  (U)  Diels  alder  reaction.  Polyenes.  Boroles, 
Lewis  acids,  PE61102F.  WUAF0SR2303B2 


AD  A  1 67  1 72 


SEARCH  CONTROL  NO.  EVK55I 
AD-A167  171  12/1 

TEXAS  UNI V  AT  AUSTIN  DEPT  OF  AEROSPACE  ENGINEERING  AND 
ENGINEERING  MECHANICS 

(U)  Optimum  Acceleration  Factors  for  Iterative  Solutions 
of  Linear  and  Non-Linear  Systems. 

DESCRIPTIVE  NOTE:  Final  rept.  1  Dec  84-30  Nov  85, 

DEC  85  47P 

PERSONAL  AUTHORS:  Dul ikrav ich. George  S-  ; Young , Dav i d  M 

Jr ; 

CONTRACT  NO.  AFOSR-85-0052 

PROJECT  NO.  2304 

TASK  NO  A3 

MONITOR:  AFOSR 

TR -  86 -022 1 

UNCLASSIFIED  REPORT 


ABSTRACT:  (Ul  Two  different  approaches  to  the 

acceleration  of  iterative  algorithms  f or  the  numerical 
solution  of  differential  systems  have  been  developed 
General  form  of  the  non-linear  minimal  residual  method 
has  been  analytically  determined  and  numerically 
confirmed  for  solving  linear  and  non-linear  problems  The 
method  was  applied  to  multi-step  algorithms  for 
effectively  determining  optimal  values  of  each  of  the 
acceleration  parameters  at  each  time  step.  It  was  found 
that  both  the  rate  of  iterative  convergence  and  the 
smoothness  of  the  iterative  convergence  can  be 
substantially  augmented  by  the  use  of  these  multiple 
optimal  acceleration  parameters  The  second  approach 
involves  a  composite  adaptive  method  which  is  based  on 
variational  techniques.  An  automatic  procedure  for 
determining  splitting  parameters  needed  in  the  iterative 
solution  of  large  sparse  linear  systems  was  developed  It 
was  then  complemented  with  the  general i ?ed  conjugate 
gradient  acceleration  procedures  and  successfully  applied 
in  the  symmetric  successive  overrel axat i on  method  and  in 
the  shifted  incomplete  Cholesfcy  method. 
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SUPPLEMENTARY  NOTE:  Pub.  In  Langmuir,  vol  1  nl  p66-71 

1985. 

ABSTRACT:  I U )  Ordered  layers  (adlatiices)  formed 

spontaneously  when  the  PtMlll  surface  was  immersed  into 
aqueous  Ionic  solutions  On  the  basis  of  Auger 
spectroscopy  and  LEED,  the  following  salts  formed 
adlattices  as  indicated:  KCN.  Ptilll M2  times  the  square 
root  of  3  x  2  times  the  square  root  of  3IR30  deg  -KCN. 
KSCN.  Pt(  111U2x2)-KSCN;K2S. PtMII  ((diffuse  1xU-K2S;KI, 
Pt(  1 1 1  )  ( 3x3  » - 1 ;KBr.Pt( 1 1 1 M 3x3 >-K8r.  KI  solut ion  yielded 
a  layer  of  neutral  I  atoms  requiring  no  cationic 
counterion,  in  agreement  with  prevous  studies  of  HI  vapor 
and  aqueous  electrosorption.  All  ionic  concent ra t ions 
studied  (.0001  to  .1  Ml  gave  similar  results  The 
adsorbed  layer  of  anions  functioned  as  a  cation  exchanger 
Km)  ions  were  quant  1  tat  I  vel  y  replaced  when  the  surface 
was  rinsed  with  0001  M  HC1  or  CoC12.  Exchange  of  cations 
did  not  change  the  LEED  pattern  at  room  temperature; 
however,  reconstruction  occurred  on  heating  to  about  tOO 
C  In  some  cases.  Auger  spectra  indicated  that 
hydroquinonesul f onate  ( KMQS )  displayed  a  packing  density 
transition  as  a  function  of  concentration,  as  expected 
from  electrochemical  data;  LEED  patterns  displayed  no 
f r actional  -  index  beams  due  to  the  KHQS  layer. 
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ABSTRACT-  (U)  Competitive  chem i sorp t t on  of  hydroquinone 
(HQ)  and  1 . 4-naphthohydroqui none  ( NHQ )  from  aqueous 
solutions  onto  smooth  polycrystalline  plantinum  has  been 
studied  at  room  temperature.  Adsorption  measurements  were 
based  on  thin- layer  electrochemical  methods  When  HQ  and 
NHQ  were  both  present  at  low  concentra t i ons  <C 
superscript  0  <  0.1  mMI,  a  mixed  adsorbed  layer  was 
formed  in  which  the  two  species  were  oriented  flat.  At 
higher  total  concentra t i ons  an  ori entat i ona 1  transition 
occurred,  and  for  C  superscript  0  >  1  mM  the  mixed 
adlayer  consisted  of  both  species  oriented  vertically. 
Preferential  adsorption  of  NHQ  over  HQ  was  exhibited  at 
all  bulk  compositions  studied.  A  plot  of  surface  mole 
fraction  ratio  (X  sub  NHQ  surf/X  sub  HQ  surf)  against 
solution  mole  fraction  ratio  (X  sub  NHQ  sol/X  sub  HQ  sol) 
was  linear  in  the  concentration  regime  where  both 
compounds  were  adsorbed  edgewise  and  the  molecular  area 
requirements  were  identical.  This  linearity  suggested 
that  the  mixed  interactions  between  HQ  and  NHQ  are  very 
similar  to  the  sel f - i nteract i ons  for  the  pure  compounds 
The  slope  of  this  plot  indicated  that  the  initial 
adsorption  rate  constant  of  NHQ  is  at  least  twice  as 
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ABSTRACT:  f  U  >  An  algebraic  Hamiltonian  for  the 

vibrational  motion  In  ozone.  Including  a  Darling  Dennison 
type  coupling  term.  Is  used  to  fit  the  recently  observed 
high  overtones  The  good  quality  of  the  fit  is  due  to  the 
coupling  of  anharmonlc  normal  modes  by  a  quart ic  order 
(Darling  Dennison  type)  coupling  term.  The  algebraic 
Hamiltonian  contains  six  parameters  and  these  suffice  to 
provide  a  better  fit  than  the  six-parameter  spectroscopic 
term  formula  which  uses  a  Darling  Dennison  type  coupling 
among  harmonic  modes.  The  present  results  provide  a 
hi teherto  unexplored  quantitative  application  of  the 
algebraic  approach  to  perturbed  high  lying  states  of 
triatomics.  Keywords:  Reprints;  Ozones;  and  High  lying 
level s . 
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ABSTRACT:  1 U i  This  report  summarizes  the  progress  made 

since  November  1.  1984  under  this  grant  The  primary 
contributions  have  been  on  nonlinear  smoothers, 
quantization,  and  nonpjrametr i c  and  robust  detection  and 
f i 1  ter i ng. 
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ABSTRACT:  (U)  This  report  summarizes  our  progress  and 

results  during  this  reporting  period  Our  experiments 
show  that  the  growth  of  thick  (approx  5  micrometers t 
super! attlce  samples  of  HgTe/CdTe  requires  the  use  of  an 
MBE  system  with  in  situ  diagnostic  capability  to  assure 
stability  of  growth  parameters  for  periods  of  several 
hours.  Our  efforts  with  our  in  house  MBE  system  have  not 
succeeded  in  growing  thick  super  lattice  samples  needed 
for  the  optical  experiments. 
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SUPPLEMENTARY  NOTE:  Pub  in  Chemical  Physics  Letters, 

v 105  n3  p24 1-242.  16  Mar  84. 

ABSTRACT:  IU1  In  diatomic  spectroscopy  the  calculation 

of  the  total  radiative  decay  rate  for  fluorescence  out  of 
a  specific  (V  prime.  J  prime)  level  of  an  excited 
electronic  state  to  all  levels  of  a  lower  state  involves 
the  evaluation  of  a  sum  and  integral.  The  quantity  (V 
superscript  3).  which  occurs  in  expressions  for  the  total 
radiative  decay  rate  for  an  excited  vibronlc  state  of  a 
diatomic,  is  evaluated  as  a  simple  expectation  value  for 
the  initial  state  In  test  calculations  this  expectation 
value  agrees  with  the  exact  sum  over  states  within  approx. 
0  2% 
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ABSTRACT:  (U)  Formal  scattering  theory  Is  recast  in  a 

Lie-algebraic  form.  The  central  result  Is  an  algebraic 
L Ippmann- Schwinger  equation  for  the  wave  operator  from 
which  an  algebraic  form  of  the  Born  series  (containing 
only  linked  terms)  is  obtained.  When  a  finite  Lie  algebra 
is  sufficient,  the  Moller  wave  operator,  on  the  energy 
shell,  can  be  solved  for  explicitly  as  an  element  of  the 
corresponding  group.  The  method  is  illustrated  for  the 
separable  potential  whose  relevant  algebra  is  found  to  be 
Uf  1.1).  Keyword:  Reprint.  (Author) 
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ABSTRACT:  (U>  The  use  of  nonunitary  discrete, 

irreducible  representat ions  of  Lie  algebras  is  proposed 
as  a  method  for  the  determination  of  widths  and  energies 
of  resonances.  The  method  is  illustrated  by  explicit 
application  to  three  kinds  of  resonances;  in  transmission 
over  a  well,  in  transmission  over  a  barrier,  and  in 
barrier  penetration  for  a  family  of  one -dimensional 
potentials  The  same  procedure  is  also  useful  In  an 
algebraic  approach  to  scattering  by  a  complex  (optical) 
potential,  and  for  parametr i zat i on  of  the  resonant 
contribution  to  the  scattering  matrix.  Keyword:  Reprints. 
( Author i 
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SUPPLEMENTARY  NOTE:  Pub  in  Chemical  Physics  Letters, 

v 1 12  n6  p543-546.  28  Dec  84. 

ABSTRACT:  (U)  All  of  the  diatomic  halogen,  both  homo- 

and  hetero-nuc lear ,  display  strong  UV-vistble  emission 
spectra  in  the  presence  of  large  pressures  of  inert 
buffer  gas  In  many  cases  these  spectra  have  been  known 
for  decades,  and  in  seven  of  these  molecules  -  I2.Br2.C12. 
F2.IF,BrF.  and  C1F  -  the  transition  in  question  has  been 
made  to  lase  It  is  clear  that  these  emission  bands 
represent  charge- transfer  transitions  from  ion-pair 
excited  states  to  low-lying  excited  valence  states.  Yet 
somewhat  surprisingly .  in  only  three  cases  -  I2.Br2,  and 
IC1  -  have  the  dominant  transitions  been  analyzed  in  any 
detail.  The  emission  spectrum  of  BrF  in  the  3400-3600  A 
region  Is  recorded  and  analysed  for  Bromine  79  Flourine 
19  and  Bromine  81  Fluorine  19.  The  transition  is  assigned 
as  D  prime! 21  yields  A  prime  (2).  in  which  D  prime 
belongs  to  the  lowest  cluster  of  three  ion-pair  states, 
and  A  prime  is  the  lowest  excited  valence  state.  The  main 
spectroscopic  constants  are  included  in  this  report. 
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ABSTRACT  <Ul  Total  radiative  decay  coefficients  for 
electronic  transitions  in  diatomic  molecules  are 
evaluated  by  mean*;  of  an  initial  state  expectation  value 
<  V  -  cubed* R ) i mu  sub  e »squaredi R > > » V  =  difference 
potential,  micron  *  transition  moment  function)  in  place 
of  the  usual  sum  over  final  states  This  exception  value 
is  calculated  by  quanta  I  and  classical  methods  and 
compared  with  the  exact  expression  as  a  function  of 
reduced  mass  and  initial  vibrational  state  for  several 
combinations  of  initial  and  fin* I  potentials  and 
transition  moment  functions  The  errors  in  both  the  sum 
rule  and  Its  classical  imp  lementa  t  ion  seldom  exceed  1Y. , 
and  then  only  for  hydrogen ic  reduced  mass  Keywords 
Radiative  decay  coefficients  electronic  transitions, 
Diatomic  molecules;  and  Reprints 
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ABSTRACT:  fU>  Recent  independent  experimental 

determinations,  by  Zare  and  Valent  ini  and  their  co¬ 
workers.  of  the  HD  product  state  distribution  are 
consistent  with  a  common  set  of  surprisal  parameters: 
lambda  sub  nu  approx.  =  2  and  theta  sub  r  in  the  range  3- 
5  Analysis  of  the  computational  results  of  Blais  and 
Truhlar  suggest  that  a  somewhat  larger  fraction  of  the 
available  energy  is  channeled  into  rotation  and  that  the 
orientation  of  the  emergent  HD  molecule  is  constrained. 
Keywords:  Reprints;  Hydrogen  deuteride;  Vibrational 
energy;  and  Rotational  energy. 
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ABSTRACT:  (U)  Two-dimensional  spatial  linear  filters  are 

constrained  by  general  uncertainty  relations  that  limit 
their  attainable  information  resolution  for  orientation, 
spatial  frequency,  and  two-dimensional  < 2D »  spatial 
position.  The  theoretical  lower  limit  for  the  joint 
entropy,  or  uncertainty,  of  these  variables  is  achieved 
by  an  optimal  2D  filter  family  whose  spatial  weighting 
functions  are  generated  by  exponent iated  bivariate  second- 
order  polynomials  with  complex  coefficients,  the  elliptic 
generalization  of  the  one -dimensional  elementary 
functions  proposed  in  Gabor's  famous  theory  of 
communication.  Evidence  is  presented  that  the  2D 
receptive-field  profiles  of  simple  cells  in  mammalian 
visual  cortex  are  well  described  by  members  of  this 
optimal  2D  filter  family,  and  thus  such  visual  neurons 
could  be  said  to  optimize  the  general  uncertainty 
relations  for  joint  2D-spat1al -2D-spectral  Information 
resolution.  The  variety  of  their  receptive-field 
dimensions  and  orientation  and  spat i al -frequency 
bandwldths,  and  the  correlations  among  these,  reveal 
several  underlying  constraints,  particularly  in  width/ 
length  aspect  ratio  and  principal  axis  organization, 
suggesting  a  polar  division  of  labor  in  occupying  the 
quantal  volumes  of  information  hyper space. 
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ABSTRACT:  (U)  Masking  provides  Information  about  spatial  - 

temporal  tuning  of  detectors.  The  detectability  of  a  test 
sine-wave  grating  was  measured  in  the  presence  of  a  mask 
of  one  or  more  sine-wave  gratings.  Patterns  varied  in 
spatial  frequency,  orientation  and  velocity.  Conclusions 
of  4  studies  are:  1)  Orientation  and  spatial  frequency 
tuning  are  not  separable:  changing  relative  mask  test 
spatial  frequency  changes  orientation  tuning.  2)  Patterns 
moving  in  opposite  directions  are  not  detected 
independently:  right  and  left  moving  patterns  mask  each 
other  and  are  detected  by  opponent -mot ion  mechanisms 
sensitive  to  opposite  velocities.  At  threshold,  opposite 
directions  may  be  detected  independently.  31  Masking  of  a 
wide  range  of  tests  by  a  vertical  mask  of  4cpd.  moving 
left  or  right  at  4  hz.  showed:  a)  asymmetry  wherein  low 
spatial  and  temporal  tests  were  strongly  masked  and  high 
spatial  frequencies  were  facilitated;  b)  non-separability 
of  the  three  tuning  variable  of  spatial  and  temporal 
frequency  and  orientation,  ruling  out  simple  explanation. 
4)  A  mask  consisting  of  a  small  group  of  spectral 
components  (simulating  bandlimited  20  noise >  produced 
strong  masking  by  obscuring  beats  that  would  otherwise 
occur  (and  aid  detection)  when  a  single  sine-wave  test 
grating  is  added  to  a  single  sine-wave  mask.  Keywords: 
Human  vision.  Psychophysics,  and  Masking. 
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ABSTRACT:  lU)  Two  topics  dealing  with  the  reflection  of 

ultrasound  bursts  from  random  media  are  discussed  in  this 
work.  Chapter  2  develops  a  general  formulation  of  the 
echo  received  from  a  random  scatterer  ensemble 
illuminated  by  a  short  electromagnetic  or  sonic  signal 
It  is  shown  theoretically  that  a  gradient  in  either 
scatterer  concentration  or  in  the  field  function  of  the 
transmi tter/recei ver  will  return  an  echo  which  is 
partially  spatially  coherent.  From  the  degreee  of 
coherency,  i.e.  from  the  ratio  of  the  random  part  to  the 
nonrandom  part  of  the  reflected  signal,  the  scatterer 
concentration  and  scattering  cross  -  sect i on  can  be 
calculated.  Scattering  concentration  gradient  creates  a 
coherent  reflection  from  whose  degree  of  coherency  the 
scattering  concentrat ion  can  be  estimated  Chapter  3  and 
4  deal  with  signal  processing  techniques  fo~  the 
reduction  of  clutter  noise  created  by  random  media 
composed  of  a  high  concentration  of  point  scatterers  The 
problem  Is  to  enhance  a  target  embedded  in  a  random 
medium  when  the  clutter  noise  variance  and  the  target 
echo  location  and  amplitude  are  unknown  Chapter  3 
analyzes  theoretically  a  technique  called  Minimization 
algorithm.  This  technique  splits  the  received  signal 
spectrum  into  n  frequency  windows.  The  minimum  of  the 
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squared  signals  at  each  range  delay  is  then  chosen.  The 
calculated  SNRE  (signal  to  noise  ratio  enhancement)  of 
this  technique  agrees  well  with  previous  experiments.  The 
Receiver  Operating  Characteristics  (ROC)  is  calculated 
and  the  improved  SNRE  of  Minimization  is  found  to  be 
negated  by  loss  in  detection  properties. 
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ABSTRACT:  (Ul  The  role  of  the  Franck  Condon  principle  in 

the  interpretat ion  and  analy.  s  of  bound  free  transitions 
in  diatomic  molecules  is  discussed.  Emphasis  is  placed  on 
radiative  transitions,  bot.  ibsorption  and  emission,  but 
a  brief  discussion  of  pr'-  ?  ^oci  a',  ion  is  also  included 
Radiation  relations  of  re. e vance  to  diatomic  transitions 
are  summarized.  Theoretical  y-pects  of  the  Franck  Condon 
principle  are  discussed,  including  the  classical  and 
semicl assical  i mpl ementat i ons  The  main  points  are 
illustrated  with  many  examples,  mostly  from  the  author's 
work.  A  review  of  the  recent  literature  of  the  field  is 
included.  (Reprints). 
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ABSTRACT  (Ui  Gas  density  under  combustion  conditions 
can  be  obtained  by  measuring  the  intensity  of  the 
molecular  'Payleighv  scattering  of  light  from  a  laser 
beam  A  system  which  obtains  an  essentially  continuous 
record  of  the  density  along  a  length  of  the  laser  beam  is 
described  The  temperature  and  degree  of  combustion  can 
thus  be  determined  for  a  number  of  interesting  combustion 
configurations,  which  will  ultimately  lead  to  a  better 
description  and  understanding  of  combustion  flow  flame 
field  phenomena  An  image  of  Rayleigh  scattered  light 
from  the  combustion  region  is  projected  onto  a  monolithic 
self  scanning  linear  photodiode  array  by  means  of  a  lens, 
bandpass  filter,  slit,  image  intenslfier,  and  fiber  optic 
reducer  The  video  output  of  the  linear  array  is 
digitized  and  stored,  creating  a  space-time  map  of  the 
density  which  can  be  visualized  and  manipulated  as  an 
image  Analysis  of  these  Images  by  image  processing 
techniques  gives  qualitative  and  quantitative  information 
about  such  features  of  the  combustion  zone  as  flame 
wrinkling  and  periodicity,  flame  thickness  and  continuity, 
and  other  structural  and  time  dependent  properties  in  the 
combustion  region  Following  a  brief  introduction,  the 
components  are  described,  the  system  performance 
characteristics  are  discusssed.  and  an  example  of  a 
processed  image  from  a  simple  turbulent  flame  is 
presented  Keywords  Rayleigh  scattering;  Premixed 
turbulent  flames;  Laser  imaging 
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ABSTRACT:  lUl  Conventionally  the  thickness  design  of 

stabilized  soil  layers  has  been  based  upon  the  tensile 
strength  of  the  stabilized  soil  layer  and/or  the 
appearance  of  the  first  crack.  The  design  literature  does 
not  allow  one  to  consider  the  true  development  of 
cracking  in  the  stabilized  soil  layer.  Knowledge  of  the 
mode  of  such  cracking  could  drastically  alter  the 
philosophy  behind  thickness  design  of  layers  In  this 
research,  the  principles  of  theoretical  fracture 
mechanics  are  used  to  explain  the  mode  and  mechanism  of 
fracture  in  fine  grained  media  stabilized  with  portland 
cement.  Experimental  fracture  mechanics  is  used  to 
validate  or  verify  and  in  some  cases  to  investigate  more 
fully  the  hypothesized  mechanisms  of  fracture  The 
influence  of  osmotic  and  matrix  soil  section,  temperature, 
binder  content,  thermal  and  kinetic  energy,  from  sources 
outside  the  crack,  are  considered  in  the  study  Linear 
elastic  fracture  mechanics  is  proven  to  be  a  highly 
acceptable  analytical  tool  for  these  materials.  (Authori 
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ABSTRACT  <U»  Reactive  ion-beam  deposition  was  used  to 
deposit  amorphous  thin  films  of  dielectric  oxides  onto 
1 ow- tempera ture  substrates  Films  of  Ti02  and  PlZT  were 
prepared  from  metallic  and  dielectric  targets  under 
various  beam  conditions  Post  deposition  annealing 
studies  showed  the  temperature  of  the  crystalline  phase 
transition  to  be  directly  affected  by  film  density  and 
thickness  The  growth  of  large  grains  on  the  multication 
PLZT  was  restricted  by  continuous  porosity  resulting  from 
density  changes  in  the  film  during  transformation, 
keywords  Thin  films;  Titanium  dioxide;  Ion  beam 
deposition.  Annealing;  Transmission  electron  microscopy; 
Lanthanum  mod i f i ed  lead  zirconate;  and  Titanate 
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0376 

ABSTRACT:  (Ui  A  classification  scheme  is  presented  for 

traveling  wave  solutions  of  reaction  diffusion  systems  of 
the  form  x  sub  t  =  x  sub  alpha  alpha  +■  Del  Vix)  where  t, 
are  elements  of  R  x  is  an  element  of  R  superscript  n  and 
V:  R  superscript  n  approaches  R.  The  important 
assumptions  on  V  are  that  the  limit  as  the  absolute  value 
of  x  approaches  infinity  of  Vix)  is  minus  infinity,  that 
the  set  ixbarVix)  >  -  Q>  is  convex  for  0  sufficiently 
large  that  V  has  a  finite  number  of  critical  points,  and 
that  if  M  sub  1  and  M  sub  2  are  critical  points  of  V  then 
ViM  sub  1i  not  equal  V(M  sub  2  » .  The  primary  tools  used 
are  the  Conley  index  and  connection  matrix.  The 
classifications  are  given  via  paths  in  graphs  v/ hose 
vertices  and  edges  are  connection  matrices.  These  results 
are  then  used  to  prove  the  existence  of  an  infinite 
number  of  traveling  wave  solutions  for  a  specific  example 
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ABSTRACT:  (U)  The  bootstrap  is  proposed  as  a  method  for 

estimating  the  precision  of  forecasts  and  maximum 
likelihood  estimates  of  the  transition  parameters  of  the 
Kalman  filter  model  when  the  estimates  are  obtained  via 
Newton-Raphson  It  is  shown  that  when  the  system  and  the 
filter  are  in  steady  state,  the  bootstrap  applied  to  the 
Gaussian  innovations  yields  asymptotically  consistant 
standard  errors  That  the  boot  Strap  works  well  with 
moderate  sample  sizes  and  supplies  robustness  against 
departures  from  normality  is  substantiated  by  emperical 
evidence.  Keywords:  Parameter  estimation.  ( Author  ' 
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ABSTRACT:  <U>  An  experimental  arrangement  is  described 

which  is  used  for  studying  gas  phase  elementary  processes 
as  well  as  gas/surface  interactions.  It  consists  of  two 
separate  parts:  A  photofragment  spectrometer  with  LIF 
detection  is  used  to  study  photoini tiated  unimolecular 
and  bi molecular  reactions.  An  ultra  high  vacuum 
scattering  chamber  with  MPI  and  mass  spectrometr i c 
detection  is  used  to  probe  fragments  generated  via 
molecule/molecule  and  molecule/ surf  ace  interactions.  A 
sophisticated  data  acquisition  system  is  described  based 
on  LSI/ 11  23f  laboratory  computers,  that  includes  digital 
data  collection,  programmable  pu 1 se-and-del ay  generators, 
and  simultaneously  monitoring  signals  from  several 
chemically  distinct  species.  Keywords:  Phase  processors; 
Unimolecular  and  bimolecular  reactions;  Interactions; 

Phot of ragment ;  Spectrometer . 
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ABSTRACT:  <U>  Several  methods  of  calculating  low- 

resolution  diatomic  spectra  under  thermal  equilibrium 
conditions  are  examined  with  respect  to  accuracy  and 
computational  efficiency.  When  the  vibrational  Interval 
in  the  initial  state  is  approx  kT/2  or  less,  the 
quasistatic  classical  method  is  reliable  to  better  than 
1%  of  peak  intensity.  In  quantum  computations,  discrete 
transitions  can  often  be  modeled  as  bound- free  for 
convenience.  Some  CPU  time  bench  marks  are  given  for  the 
various  calculations.  Keywords:  Reprints;  Quantum 
Classical  Calculating  Diatomic  Spectra. 
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EQUILIBRIUM.  THERMAL  PROPERTIES 
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SUPPLEMENTARY  NOTE:  Pub.  in  Vision  Research.  v24  n9  p891- 

910  1984. 

ABSTRACT:  IUI  Properties  of  human  spatial  visual 

channels  were  studied  in  two-dimensional  form  by  a  signal 
detection  masking  paradigm.  Tuning  surfaces  of  contrast 
threshold  elevation  induced  by  a  sinusoidal  mask  were 
generated  for  four  Subjects,  interpolated  from  an  11x11 
Cartesian  grid  over  the  Fourier  plane,  and  numerically 
Fourier  transformed  in  two  dimensions  to  infer  putative 
filter  profiles  in  the  2D  space  domain.  Among  the  main 
findings  in  the  2D  frequency  domain  were:  1>  Threshold 
elevation  surfaces  are  highly  polar  nonseparable- -  they 
cannot  be  described  as  the  product  of  a  spatial  frequency 
tuning  curve  times  an  orientation  tuning  curve.  2)  Iso¬ 
half  amplitude  contours  of  the  spectral  tuning  surfaces 
have  a  length/width  elongation  ratio  of  about  2:1  3t 
Necessarily,  resolution  for  spatial  frequency  and  for 
orientation  are  in  fundamental  competition  with  2D 
resolution.  By  calculating  the  occupied  area  of  the 
inferred  filters  both  in  the  2D  space  domain  and  in  the 
2D  frequency  domain,  it  was  estimated  that  these 
mechanisms  approach  within  a  factor  of  2.5  of  the 
theoretical  limit  of  joint  resolution  in  the  two  2D 
domains  that  can  be  derived  by  2D  generalization  of 
Gabor's  famous  Theory  of  Communication.  Other  classes  of 
2D  filters,  such  as  an  ideal  2D  bandpass  filter,  have 
joint  2D  entropies  which  are  suboptimal  by  a  factor  of  13 
or  more  Subject  of  the  Inherent  constraints  on  inference 
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from  these  2D  masking  experiments,  the  evidence  suggests 
that  20  spatia!  frequency  channels  can  be  described  as 
elongated  2D  spatial  wave-packets  which  crudely  resemble 
optimal  forms  for  joint  Information  resolution  in  the  2D 
spatial  and  20  frequency  domains. 

DESCRIPTORS:  C  li  I  ‘COMPUTER  AI0E0  INSTRUCTION, 

‘LEADERSHIP  TRAINING.  CONTRAST.  ELEVATION,  THRESHOLD 
EFFECTS,  CHANNELS,  HUMANS,  GRAPHS,  COMPUTER  PROGRAMS. 
SPECTRA.  SURFACES,  TUNING,  FILTERS,  PROFILES.  ELONGATION. 
LENGTH.  RATIOS,  WIDTH,  DETECTION.  MASKING,  SIGNALS, 
FREQUENCY.  SPATIAL  DISTRIBUTION.  DISK  RECORDING  SYSTEMS. 
INTERPERSONAL  RELATIONS,  SKILLS,  VIDEO  RECORDING 
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SUPPLEMENTARY  NOTE:  Pub  in  Environmental  Toxicology  and 

Chemistry.  v4  p371-377  1985. 

ABSTRACT:  (U)  The  aqueous  solubility  equilibrium 

behavior  of  seven  medium  molecular  weight,  liquid,  binary 
hydrocarbon  mixtures  has  been  determined  at  20  C.  Binary 
hydrocarbon  mixtures  containing  structurally  similar 
compounds  exhibited  ideal  solution  behavior,  but 
deviations  from  ideality  by  as  much  as  a  factor  of  2.5  at 
0.1  mole-f ract ion  occurred  with  aroma t ic-al iphat ic 
mixtures.  The  ratio  of  concentrations  of  hydrocarbon 
solutes  appears  to  be  independent  of  the  degree  of 
saturation  of  the  binary  hydrocarbon  mixture  with  water. 
This  independence  implies  that  the  equilibrium  phenomena 
observed  could  be  applicable  under  nonequilibrium 
condi t ions . 
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COMPOUNDS.  REPRINTS 
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SUPPLEMENTARY  NOTE:  Pub.  in  Chemical  Physics  Letters, 

v 1 16  n4  P255-26 t ,  to  May  85. 

ABSTRACT:  (U)  Quasi -bound  ( resonance )  states  are  present 

in  the  continuous  spectrum  of  the  Hamiltonian  of  two 
coupled  Morse  oscillators.  Two  different  methods  for 
approximat i ng  these  as  localized  states  are  compared.  The 
algebraic  approach  is  shown  to  be  in  very  good  accord 
with  the  other  method  which  is  formulated  in  coordinate 
space  and  hence  is  differential  in  character.  For  these 
highly  excited  states  an  1 ntermul t iplet  mixing  term  is 
included  in  the  algebraic  Hamiltonian.  Keywords:  Reprints; 
Quasi  Bound  states;  Morse  oscillators. 
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ABSTRACT:  (Ul  The  McLennan  bands  of  12  represent  the 

highly  structured  diffuse  emission  from  high  v'  levels  of 
ion-air  0  state  to  the  vibrational  continuum  of  the 
ground  state  A  variety  of  existing  data  are  analyzed 
together  with  quantum  simulations  of  D  to  X  spectra  to 
yield  an  Improved  description  of  the  D  state,  including 
an  estimate  of  the  internuclear  distance.  R=3.575G  '  or  - 
0.015A,  and  a  determination  (within  a  unit)  of  the 
vibrational  numbering  of  v'  levels  accessed  in  D  from  X 
absorption  at  room  temperature.  Keywords:  Emission;  Ion 
pair  vibrational  continuum  spectra;  Ouantum:  Simulations; 
Iodine;  Reprints. 
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SUPPLEMENTARY  NOTE:  Pub  in  Probabilistic  Methods  in  the 

Mechanics  of  Solids  and  Structures.  p375-383  1984 

ABSTRACT:  (U)  In  system  reliability  prediction,  one  of 

the  most  difficult  problems  (especially  if  the  classical 
statistics  approach  is  used*  is  to  combine  component  and 
system  failure  data  Asymptotic  and  approximate  methods 
to  calculate  classical  confidence  invervals  on  system 
reliability  continue  to  be  produces  each  year.  However, 
since  classical  confidence  intervals  do  not  produce  a 
probability  for  system  survival  conditional  on  data,  they 
cannot  provide  the  basis  for  action  in  the  decision 
theory  sense.  Since  the  Bayesian  Approach  does  provide  a 
means  for  producing  a  probability  for  system  survival, 
conditional  on  data,  which  can  be  used  for  decision,  this 
reprint  concentrates  on  this  approach. 

DESCRIPTORS:  lU)  'RELIABILITY ( ELECTRONICS > . 

'MATHEMATICAL  PREDICTION.  BAYES  THEOREM.  COMPUTATIONS, 
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ABSTRACT  l U  >  This  work  is  devoted  to  the  development  of 
the  Ito's  calculus  for  a  class  of  functionals  defined  on 
the  Wiener  space  which  are  more  general  objects  than 
semi  mart i nga les  In  doing  this,  we  begin  by  an  extension 
if  the  I  to  formula  for  finite  dimensional  hypoelliptic 
I  to  processes  to  the  tempered  d i s tr ibut ions .  Watanabe  has 
defined  the  composition  of  a  tempered  distribution  by  a 
hypoelliptic  Wiener  functional  with  the  help  of  the 
Malliavin  Calculus.  Here  we  go  a  little  further  and  give 
an  I  to  formula  by  using  the  same  method.  Let  us  note  that 
when  the  Ito  process  is  the  standard  Wiener  process,  the 
I  to  formula  has  already  been  extended  to  the  tempered 
distributions  with  the  use  of  the  Hida  calculus;  we  give 
here  a  different  approach  which  works  for  more  genera? 
processes  than  the  standard  Wiener  process.  In  the 
extended  Ito  formula,  the  Lebesgue  integral  part  can  be 
interoreted  as  a  Bochner  integral  in  some  Sobolev  space 
on  the  Weiner  space  and  the  notations;  however  the 
remaining  part  is  not  an  ordinary  stochastic  integral, 
despite  the  fact  that  it  corresponds  to  a  functional  in 
some  Sobolev  space  on  the  Wiener  space.  This  situation 
suggests  an  extension  of  the  Ito  stochastic  integral  to 
the  objects  which  are  not  necessarily  stochastic 
processes . 
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ABSTRACT:  (U)  The  objective  of  this  effort  was  to  review 

Air  Force  research  and  existing  emerging  technologies 
lists,  to  conduct  interviews  and  analyze  data  in  order  to 
identify  likely  candidates  for  a  Military  Emerging 
Technologies  Awareness  List  (METAL  ).  A  METAL  was 
constructed,  In  consultation  with  AFOSR.  based  on 
original  research  and  interview  data  The  contract  effort 
consisted  of  3  stages:  1)  Preparation  of  a  Preliminary 
Militarily  Significant  Emerging  Technologies  List  IMSET) 
from  3  existing  Air  Force  emerging  technologies  lists.  2> 
In-depth  Interviews  at  6  Air  Force  Laboratories  covering 
7o  topical  areas.  Technologies  were  identified,  based  on 
criteria  outlined  in  Stage  1.  as  Mature  Technologies. 
Emerging  Technologies,  or  MSETs.  IF  technologies  could  be 
correlated  to  those  in  the  Militarily  Critical 
Technologies  List  (MCTLl,  they  were  designated  as 
Militarily  Critical  Technologies  (MCTs*  Interviews 
provided  discussion  of  a  technology's  military 
significance  and  sensitivity  to  public  release,  and  3> 
Assessment  of  Interview  Results  identified  the 
preliminary  METAL,  and  identified  the  importance  of  the 
interview  process  fn  ultimately  determining  the  MSETs. 
Further  e* forts  are  to  continue  to  identify,  review,  and 
finalize  the  Air  Torce  METAL.  Keywords:  Emerging 
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technologies.  Military  Significant  Emerging  Technologies 
< MSET  l .  Air  Force  technologies,  and  Air  Force  programs. 

DESCRIPTORS:  !U>  *  TECHNOLOGY  FORECASTING.  ‘RESEARCH 

MANAGEMENT.  AIR  FORCE.  AIR  FORCE  RESEARCH. 

CRITICALITY! GENERAL  1 .  IDENTIFICATION,  INTERVIEWING, 

TABLESf  DATA  1 .  TEST  AND  EVALUATION.  AIR  FORCE  PLANNING 

IDENTIFIERS:  (U»  ‘Emerging  technologies,  METAL! Mi  1 i tary 

Emerging  Technologies  Awareness  List).  MSET( Mi  1 i tar i 1 y 
Significant  Emerging  Technologies).  MCTi Mi  1 i tar i ly 
Critical  Technologies).  PE61102F.  WUAF0SR23O3A3 


AD  At67  0«8 


SEARCH  CONTROL  NO. 

EVK5SI 

AO- A 167  087 

20/5 

20/8 

ILLINOIS  UNI V  AT  CHICAGO  CIRCLr  DEPT  OF  PHYSICS 

IU>  Coherent  Extreme  Ultraviolet  Generation  and  Surface 
Studies  Using  Ultraviolet  Excimer  Lasers. 

DESCRIPTIVE  NOTE:  Final  rept.  15  dul  84-31  dan  85. 

FEB  86  1 29P 

PERSONAL  AUTHORS :  Rhodes . Char Jes  K. 

CONTRACT  NO.  AFOSR - 83 -0365 

PROJECT  NO.  2301 

TASK  NO  A  1 

MONITOR:  AFOSR 

TR  86  0168 

UNCLASSIFIED  REPORT 


ABSTRACT  (U)  The  goal  of  this  research  program  is  the 
development  of  coherent  X-ray  sources  is  the  kilovolt 
range  An  initial  application  of  short  wavelength 
radiation  in  the  vacuum  ultraviolet  region  for 
photoemission  studies  of  GaHz  surfaces  has  been  performed 
demonstrating  the  feasibility  of  this  class  of 
experiments  A  basic  and  long-standing  problem  in  the 
field  of  coherent  sources  is  that  associated  with  the 
generation  of  coherent  energy  in  the  extreme  ultraviolet 
and  soft  x-ray  regions.  During  the  last  three  years, 
picosecond  rare  gas  halogen  < RGH >  excimert  laser 
technology,  on  account  of  the  very  favorable  scaling 
relationships  governing  the  spectral  brightness  of  these 
sources,  has  emerged  as  a  key  factor  in  new  techniques 
useful  for  generation  of  coherent  radiation  below  100  nm 
The  operation  of  RGH  systems  will  be  extended  down  into 
the  femtosecond  region,  a  development  that  will  enable 
sources  with  peak  powers  P  in  the  1TW  <  or  =  10TW  range 
to  be  used  in  physical  studies  Light  sources  of  this 
kind  should  permit  the  generation  of  focal  intensities 
above  approx  10  to  the  20th  power  S/cc. 
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(U i  Three  - Di mens i ona 1  Shock  Wave  and  Turbulent  Boundary 
Layer  Interactions 

DESCRIPTIVE  NOTE  T i na I  rept  1  Aug  8131  Jul  84 
SEP  85  75P 

PERSONAL  AUTHORS  Bogdonof f , Seymour  M 

REPORT  NO  1723  MAE 

CONTRACT  NO  F 49620  8 1 -K  00 1 8 

PROJECT  NO  2307 

T  ASK  NO  A  1 

MONITOR  AFOSR 

TR  85  1242 

UNCLASSIFIED  REPORT 


ABSTRACT  iU)  An  extensive  experimental  study  of  three- 
dimensional  shock  wave  turbulent  boundary  layer 
interactions  caused  by  shock  generators  defined  solely  by 
angles  has  been  carried  out  at  Mach  3  Sharp  fins,  sharp 
swept  fins,  swept  wedges,  and  semi -cones  ha»e  been  used 
to  generate  a  wide  range  of  shock  waves  The  interaction 
of  these  waves  with  turbulent  boundary  layers  has  been 
investigated  by  surface  flow  v i sua I i za t i on .  mean  surface 
static  pressure  distributions,  flowfield  surveys  of  total 
pressure  and  vaw  and  several  flowfield  visualization 
techniques  Some  exploratory  high  frequency  surface 
pressure  measurements  have  been  carried  out  to  evaluate 
the  steadiness  of  these  interactions.  Seating  laws  for 
both  surface  and  flowfield  features  have  been  derived 
Some  limited  studies  were  carried  out  at  a  Mach  number  of 
2  A  flowfield  study  has  shown  that  the  initial  part  of 
interactions  caused  by  the  same  strength  and  geometrical 
shock  wave  generated  by  different  shock  generators  are 
all  similar  The  'footprints'  of  the  Interactions,  as 
shown  by  surface  flow  visualization,  can  be  categorized 
as  approximately  conical  or  cylindrical,  and  the 
boundaries  between  these  two  regions  have  been  defined 
for  both  Mach  3  and  Mach  2  There  are  still  questions 
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with  regards  to  the  detailed  flowfield  structures  and 
physical  mechanisms,  but  the  three-dimensional 
interactions  appeared  to  be  less  unsteady  than  that  of 
two  dimensional  separated  flows. 
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ABSTRACT:  (U)  For  the  past  several  years  we  have  been 

studying  coherent  scattering  of  red  light  from  a  Helium 
Neon  Laser,  by  sapphire  and  lithium  fluoride  crystals. 

The  theory  has  been  presented  in  earlier  proposals,  and 
reports.  This  theory  has  been  presented  in  earlier 
proposals,  and  reports.  This  theory  predicts  that  nearly 
perfect  crystals  with  nuclei  having  magnetic  moments, 
will  absorb  light  by  a  collective  spin  state  change.  Thus 
many  nuclei  change  their  spin  state  in  a  magnetic  field, 
absorbing  a  single  red  photon.  Experiments  have  been 
carried  out  at  liquid  helium  temperatures,  in  which  light 
from  a  helium  neon  laser  interacts  with  nuclear  spins  in 
a  crystal.  Collective  absorption  of  photons  by  the  spin 
system  is  observed,  if  the  spins  are  polarized  by  a 
magnetic  field,  and  appropriate  polarized  light  employed. 
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ABSTRACT:  <U)  Our  studies  on  the  relatively  simple 

nervous  systems  of  the  molluscs  P 1 eurobranchaea  and 
Aplysia  have  inquired  Into  the  neuronal  basis  of 
integrated  behavior,  the  effect  of  learning  on  such 
integration,  identification  of  neurons  involved  in  the 
learned  behavior,  and  small  network  modeling  of  learning 
Significant  findings  are:  ill  Neuroci rcu i ts  establishing 
whole-animal  behavior  functionally  emerge  or  sell- 
organize  within  pools  of  coactive  neurons:  i  e  . 
functional  neurocircuits  arise  moreso  from  nonlinear 
dynamical  properties  than  from  static  (switchboard' 
anatomical  ones  2)  Pharmacologic  antagonists  of 
cholinergic  muscarinic  receptors  enhance  one-trial 
Pavlovian  conditioning.  The  specificity  of  this  effect  on 
associative  processes  provides  an  important  inroad  for 
experiments  aiming  to  identify  neurons  involved  in 
learning,  and  also  to  understand  how  learning  biases  self- 
organization.  31  In  support  of  a  goal -seeking  theory  of 
learning,  conditioning  of  small  nerve  networks  shows  that 
cellular  changes  relating  to  an  analog  of  learning 
involve  postsynaptic  processes  in  addition  to  presynaptic 
ones.  These  findings  have  broad  implications  in 
neurosc i ences  and  artificial  intelligence  Keywords: 
Associative  learning.  Parallel  processing.  Self 
organization.  Pavlovian  conditioning.  Muscarinic 
receptors.  Cholinergic;  Identified  neurons.  Distributed 
function,  Nerve  nets. 
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v 1 15  n2  pi  13- 1 18 .  29  Mar  85. 

ABSTRACT  <U>  At  high  levels  of  vibrational  excitation 
is  not  realistic  to  examine  the  energy  levels  of 
molecules  state  by  state  A  more  coarse  grained  measure 
is  required  The  use  of  the  free  energy  is  illustrated  by 
application  to  a  realistic  model  Hamiltonian  for  the 
stretch  vibrations  of  triatomic  molecules.  Both  exact  and 
variational  < se 1 f -cons i s tent »  computations  are  reported 
A  transition  from  a  localized  to  an  equ ipar t i t i oned 
distribution  of  er  rgy  (as  a  function  of  mean  excitation 
energy!  is  noted  and  discussed  The  state  of  a  system  of 
two  coupled  anharmonic  oscillators  has  been  described  by 
a  density  matrix  using  a  realistic  Hamiltonian  Both 
analytical  and  computational  results  showing  that  the 
density  matrix  undergoes  a  qualitative  change  as  a 
function  of  the  temperature  have  been  presented.  The 
excitation  can  be  localized  preferentially  in  one  bond  at 
low  temperatures  but  Is  equally  partitioned  amongst  both 
bonds  at  high  temperatures.  The  ratio  of  the  coupling  of 
the  two  bonds  to  the  anharmoni c i ty  of  the  bond  determines 
the  temperature  of  the  transition  The  Hamiltonian  used 
does  have  a  gnod  constant  of  the  motion.  P,  the  sum  of 
the  vibrational  quanta  in  the  two  modes.  ( Reprints » 
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ABSTRACT  (U>  Adsorption  and  anodic  oxidation  of 

hydroquinone  'HO'  have  been  studied  at  piatinium  thin- 
layer  electrodes  purposely  roughened  by  plat  ini/at  ion  or 
abrasion  The  concentration-dependent  packing  density 
transition  observed  for  HO  at  smooth  surfaces  diminished 
as  the  surface  roughness  was  increased  Beyond  a 
roughness  factor  about  5.  the  transition  had  essentially 
vanished  Taken  together,  the  absorption  and  oxidation 
data  suggest  that  the  suppression  of  the  packing  density 
transitions  by  surface  roughness  arises  from  inhibition 
of  adsorption  in  the  vertical  orientation.  The  results 
help  acount  for  the  fact  that  packing  density 
or ienta t iona M  transitions  were  not  reported  in  studies 
.ysing  extensively  platinized  Pt  surfaces.  Surface 
roughness  effects  are  attributable  to  breakdown  of 
cooperative  adsorpt 1 on/reor i entat 1  on  phenomena,  and 
disruption  of  optimum  conditions  for  stable  bridge 
bonding  in  the  edgewise  orientation.  Mechanical  polishing 
and  e) ec trochemi ca 1  etching  decreased  surface  roughness 
appreciably  but  did  not  produce  smoothness  comparable  to 
hi gh- tempera ture  annealing. 
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SUPPLEMENTARY  NOTE  Pub.  in  Chemical  Physics  Letters, 
v 102  nl  p4 - 9 .  1 1  Nov  83 

ABSTRACT:  (U)  In  statistical  mechanics  the  tradition 

starting  point  for  evaluating  the  internal  partition 
function  q  sub  vr  of  a  diatomic  molecule  is  the 
combination  of  the  rigid-rotor  model  for  rotation  and  the 
harmonic  oscillator  for  vibration.  The  rigid-rotor/ 
harmonic  oscillator  (RR/HCM  partition  function  may  then 
be  corrected  for  effects  of  anharmoni  ci  ty  and  vibrauon- 
rotation  interaction  through  approx imat ions  which  ar  > 
quite  reliable  for  temperatures  low  enough  that  only  the 
first  few  vibrational  levels  contribute  significantly  to 
q  sub  vr  However,  as  k  it  becomes  necessary  to  include 
levels  beyond  the  range  of  validity  of  these 
approximat ions .  Diatomic  ro ta t i on- v i bra t i on  partition 
functions  are  evaluated  through  a  technique  which 
utilizes  semi c 1  ass i ca 1  phase  integrals  to  estimate  the 
eigenvalues  For  the  assessment  of  the  contributions  from 
the  bound  arid  metastable  levels,  the  method  is 
computationally  efficient  and  virtually  exact  for  any 
potential  at  any  temperature 
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ABSTRACT:  (U l  The  expansion  of  the  surprisal  in  one  or 

few  observables  is  derived  from  a  variational  (action) 
principle  for  hamiltonian  systems.  Whenever 
phenomenological  sum  rules  exists  or  slow'  variables  ca 
be  identified  on  physical  grounds,  the  variational 
approximation  will  be  accurate  and  a  hami 1 toni an- 1  ike 
formalism  for  the  description  of  the  collision  in  terms 
of  a  few  variables  is  sufficient.  The  proposed  formalism 
is  applied  both  as  an  analytical  and  as  a  numerical  He 
computational)  tool  Space  limitations  require  that  the 
details  be  given  elsewhere.  The  results  thus  far  lead  us 
to  believe  that  the  approach  is  useful  not  only  in 
providing  insight  and  guidance  for  surprisal  analysis  bu 
also  in  specifying  a  hamiltonian  like  formalism  for  the 
dynamics  using  a  few  relevant  variables.  (Reprints) 
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ABSTRACT:  (U)  A  new  NMR  method  for  measuring  the 

crystallization  kinetics  of  polymers  under  high  pressure, 
sensitive  on  a  molecular  scale  to  the  dynamics  of  chain 
motion,  was  developed.  The  very  rapid  formation  of 
extended  chain  crystals  of  polyethylene  was  directly 
observed.  The  techniques  has  much  promise  for  future 
experiments  including  polymer  crystallization,  melting 
and  annealing.  Polarization  microscopy  and  NMR 
experiments  on  various  alkali  salts  of  alkal icarboxy 1 ates 
elucidated  the  dynamic  structure  of  the  smectic  phase  of 
these  interesting  ionic  liquid  crystalline  materials. 

Experiments  on  highly  viscous  liquids  explained  the 
origin  of  the  anomalous  discontinuity  observed  in  the 
temperature  dependence  of  the  shear  viscosity  of  glass 
forming  liquids.  Molecular  level  interpretat ion  of  the 
coupling  between  translational  and  rotational  motions  in 
viscous  liquids  was  chieved.  The  Debye  and  Stokes- 
Einstein  equations  were  found  to  be  applicable  at  the 
molecular  level  in  viscous  liquids.  Volume  effects  were 
shown  to  be  important  for  dynamics  of  viscous  liquids. 

DESCRIPTORS:  <Ul  ‘SALTS,  ♦ CRYSTALLIZATION ,  *  POLYMERS . 

♦ORDER  DISORDER  TRANSFORMATIONS.  ‘CRYSTAL  STRUCTURE, 

♦NUCLEAR  MAGNETIC  RESONANCE.  ALKALI  METAL  COMPOUNDS. 

ANNEALING.  ANOMALIES.  CHAINS.  CRYSTALS.  DISCONTINUITIES. 

DYNAMICS,  GLASS.  HIGH  PRESSURE.  KINETICS.  LIQUIDS. 

AD- A  167  063  AD  A167  063 


UNCLASSIFIED 


PAGE 


67 


EVK55I 


UNCLASSIFIED 


OTIC  REPORT  BIBLIOGRAPHY 

AO -  A  1 67  062  9/3 

CLEMSON  UNI V  SC  DEPT  OF  MATHEMATICAL  SCIENCES 
i U )  Algorithms  for  Generating  Minimal  Cutsets  by  Inversion. 
OCT  85  IP 

PERSONAL  AUTHORS:  Sh J er . Doug 1  as  R.  ;Whi ted. David  E.  ; 

CONTRACT  NO  AF0SR-84-0 154 

PROJECT  NO  2304 

TASK  NO  A5 

MONITOR  ATOSR 

TR  86-0218 

UNCLASSIFIED  REPORT 


SUPPLEMENTARY  NOTE:  Pub  in  IEEE  Transactions  on 

Reliability.  vR  34  n4  p314-3i9  Oct  85 

ABSTRACT:  » U  >  One  approach  to  the  calculation  of  two- 

terminal  reliability  in  coherent  systems  involves  the 
spec i f icat ion  of  minimal  cutsets  for  the  system.  This 
reprint  studies  the  problem  of  inverting  minimal  paths  to 
obtain  minimal  cutsets  lor  vice  versa)  for  coherent 
systems  The  theoretical  results  lead  to  simplified 
inversion  by  a  sequential  method.  Strategies  are 
discussed  for  implementing  these  s Imp I  I f icat ions 
efficiently.  Compu ta t i ona I  results,  obtained  by  applying 
the  algorithms  to  standard  problems  drawn  for  the 
literature,  indicate  that  a  substantial  reduction  in 
computational  effort  can  be  achieved  by  such 
simplifications  Keywords:  Systems  reliability  I  Author) 
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ABSTRACT:  (U)  Results  were  obtained  on  the  reflection  of 

waves  from  rough  boundaries.  Novel  features  are  the 
calculation  of  second  moments  of  the  scattered  field  and 
the  relation  of  the  results  to  those  of  Twersky  In 
addition  the  effective  viscosity  tensor  of  a  periodic 
suspension  and  the  effective  elasticity  tensor  of  a 
periodic  composite  were  calculated  for  all  concentrations 
up  to  close  packing.  The  acoustoelastic  effect  has  also 
been  analy/ere.  Various  new  results  on  inverse  scattering 
have  been  obtained  in  two  and  three  dimensions.  Keywords 
Nonlinear  waves;  Heterogeneous  media;  Reciprocal  theorems 
and  Effective  parameters. 
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ABSTRACT  I U  l  The  basic  principles  of  Mul t i aperture 
Optics  are  discussed  Based  on  the  results  generated 
under  this  program,  certain  applications  for 
mul ti aperture  optics  were  identified.  The  main  features 
of  an  optical  instrument  based  on  the  mu  1 1 i apera ture 
principle  are.  that  such  a  sensor  will  necessarily  have 
to  be  small,  and  need  to  be  a  mass  product  Large  scale 
integration  would  have  to  be  used  to  evaluate  data 
collected  and  perform  pattern  recognition.  It  is  a 
necessity  to  perform  these  functions  in  the  sensor  itself, 
using  parallel  input  into  the  circuitry  and  experimental 
device  has  b-en  bu'lt  and  tested  It  is  capable  of 
recognizing  simple  shapes.  The  development  of  optical 
instruments,  at  least  the  photographic  camera,  was 
undoubtedly  inspired  by  the  then  existing  knowledge  of 
the  anatomy  of  the  human  eye.  therefore  it  is  probably 
appropriate  to  try  this  approach  again  for  the 
development  of  a  new  type  of  optical  instrument  based  on 
the  design  of  the  insect  eye.  A  brief  description  is 
given  of  the  anatomy  of  the  insect  eye  and  an  instrument 
is  designed  using  similar  components 
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ABSTRACT  HJ  ■  A  classical  limit,  which  is  amenable  to  a 
geometrical  interpretation  is  discussed  for  the  vibron 
model  of  molecular  v i brot a t i ona 1  spectra  Both  diatomic 
and  tr  latomir  molecules  are  considered  An  example  of  a 
co  ip  I  mg  he  tween  the  two  stretching  modes  of  a  linear 
tri atomic  is  examined  in  detail  Examination  of  the 
algebraic  himil Ionian  in  terms  of  classical  variables 
provides  additional  insight  on  the  nature  of  the  coupling 
and  their  geometrical  s  igni  f  tcance  Worl*  is  in  progress 
on  other  types  of  couplings  in  the  IJi  2  I  x  U<  2  i  case  and 
on  the  extension  of  the  present  results  to  Ui4i  *  Ui 4 > 

In  the  latter  ca^e  even  after  elimination  of  the 
constants  of  the  motion  related  to  the  0< 4 i  symmetry,  the 
phase  space  is  four  dimensional  The  resulting  classical 
trajectories  need  not  then  he  simple  Additional  effects 
are  also  expected  due  to  the  role  of  the  bend i rig 
vibration  (Reprint  I 
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ABSTRACT  i  II »  lhe  Inverse  scattering  theory  concept  of 
layer  stripping  is  applied  to  a  variety  of  inverse 
seismic  problems  This  results  in  fast  algori trims  that 
solve  these  problems  more  simple  and  quickly  than 
techniques  used  previously  on  these  problems,  and  also 
admit  physical  insight  into  their  operation  A  layer 
stripping  algorithm  works  by  recursively  identifying  and 
stripping  away  differential  layers  of  the  medium  As  the 
wave  front  of  the  excitation  passes  through  a  given  depth 
z.  the  first  non  ?ero  value  of  the  medium  response  at 
depth  z  yields  information  about  the  medium  at  depth  z. 
Then  the  excitation  and  response  can  be  propagated 
through  the  known  differential  layer  at  depth  z  to  depth 
7  *  delM.  where  the  process  is  repeated  The  inverse 
seismic  problems  for  which  layer  stripping  fast  algorithm 
solutions  are  obtained  Include:  the  reconstruction  of 
layered  acoustic  and  elastic  media  from  their  reflection 
responses  to  impulsive  plane  waves  at  non  normal 
incidence,  the  reconstruction  of  a  layered  acoustic 
medium  from  i Is  reflection  response  to  a  point  impulsive 
or  harmonic  source,  and  the  recons t rue t i on  of  a  two 
dimensional  I  inhomogeneous  medium  from  its  plane  wave 
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reflection  response.  None  of  these  alqonthms  has 
appeared  previously  in  the  literature  Computer  runs  of 
some  of  these  algorithms  are  included.  Several  procedures 
for  improving  their  performance  on  noisy  data  are  given 
Some  results  on  general  inverse  scattering  theory,  and 
relations  between  these  fast  algorithms  and  fast 
algorithms  that  exploit  structure  in  matrices  or  the 
kernels  of  integral  equations,  are  presented 
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ABSTRACT:  A.  The  sodium  condensation  of  CH3S1MC12 

has  been  studied  It  gives  products  of  type  (CH3SiH) 
x(CM3Si/y»n  which  are  not  useful  precursors  for  SIC.  b 
Base  catalyzed  reorganizat ion  of  the  polysilanes  in  (a) 
gives  new  materials  whose  pyrolysis  gives  markedly  higher 
ceramic  yields  c.  Useful  preceramic  hybrid  polymers  are 
obtained  by  the  reaction  of  the  polysilanes  in  lal  with  a 
poly  isilylamide)  of  type  (  I CH3S i MNH I  a ( CH3S i N I b - ( CH3$ i HNK ) 
cim  d  This  hybrid  polymer  approach  also  is  useful  in 
upgrading  th  Yajima  po 1 ycarbos i 1 ane .  e  The  polysilanes 
of  la)  also  may  be  converted  to  useful  preceramic 
materials  by  reaction  with  poly(vinyl)  compounds,  notably 
cyclo- H CH?'CH ICH3SI -NH)3.  Keywords:  Preceramic  polymers; 
Organos i 1 i con  chemistry.  Silicon  carbide;  and  Silicon 
ni tr I de . 
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ABSTRACT  lU)  This  report  describes  the  results  of  this 
equipment  grant  funded  as  a  part  of  the  Department  of 
Defense  ( DOD >  University  Research  Instrumentation  Program 
This  grant  funded  the  purchase  of  a  Raman  spectrometer 
with  microprobe  capability  having  resolution  of  1  0 
micron  This  report  describes  the  equipment  selecting 
decision,  the  configuration  of  the  instrument  selected 
and  some  experimental  results  The  experimental  results 
include  Raman  spectra  used  in  character izat ion  of  laser 
recrystal  1 1  zed  silicon  and  ion  implanted  regions  in  semi  - 
insulating  GaAs  The  Raman  microprobe  can  be  used  to 
characterize  the  effects  of  substrate  temperature,  beam 
power  density  and  shape,  beam  scan  speed  and  direction, 
deposition  rate,  substrate  seeding,  and  polysilicon 
encapsulation  schemes  both  near  and  awav  from  grain 
boundaries  The  frequency  shift  and  the  peak  width  of  the 
Raman  scattering  from  the  triply  degenerate  zone  center 
phonon  in  Si  allow  determination  of  the  strain  in  the 
grains  of  laser  recrystallized  polysilicon  Reducing 
these  strains  will  allow  us  to  achieve  large  single 
grains  of  device  quality. 
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ABSTRACT:  (U)  Prolonged  viewing  of  a  moving  pattern 

selectively  elevates  the  threshold  for  a  pattern  moving 
in  the  same  direction  and  induces  the  classical  motion 
aftereffect  ( MAE  I  Thee  aftereffect  is  seen  as  a  slow 
drift  in  the  opposite  direction,  which  is  visible  even 
with  the  eyes  shut  or  while  viewing  a  uniform  field 
However,  as  we  report  here,  a  strikingly  different 
aftereffect  is  seen  when  the  test  field  is  uniform  and 
sinusoidally  flickered;  the  field  is  filled  with  rapid 
motion  in  the  direction  oppos i te  the  adapting  motion 
This  flicker  MAE  has  distinct  properties:  the  adapting 
grating  must  be  of  low  spatial  frequency;  the  effect  is 
promoted  by  high  contrast  and  high  temporal  frequencies 
of  both  adapting  and  test  stimuli;  and  the  aftereffect 
does  riot  transfer  i nterocu I ar 1 y .  In  all  these  respects 
the  flicker  MAE  differs  from  the  traditional  MAE  Motion 
detectors  have  been  identified  in  human  vision  by  the 
threshold  detectability  and  d i scr i mi nabi 1 1 ty  of  moving 
patterns  and  by  selective  adaptation.  The  flicker  MAE 
selectively  taps  a  class  of  transient  motion  mechanisms 
that  are  selective  for  rapid  motion  and  low  spatial 
frequency.  Uniform  flicker  is  an  effective  stimulus  for 
these  mechanisms.  It  thus  appears  that  the  human  visual 
system  contains  at  least  two  distinct  classes  of 
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mechanisms  for  sensing  motion  Keywords:  Visual  motion 
aftereffects;  and  Visual  flicker 
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ABSTRACT  I U  >  This  research  is  concerned  with  the  study 
of  unimol ecul ar  processes  in  the  gas  phase  We 
concentrated  on  simple  bond  fission  reactions,  and 
determined  both  the  collision  free  unimolecular  rates 
Benzyl  amine  l C6H5CH2NH2 ) ,  N i trosomethane  I  CM3  (3CNU  I  .  and 
the  energy  disposal  in  the  products  Nitrosyl  cyanide 
INCNO).  Tri f luoroni tri le  methane  <Cr3CN\  Cyanogeniodide 
(  I CN )  .  Most  of  the  molecules  were  dissor.  <ated  either  via 
I RMPDl CF 3CN .  C6H5CH2NH2 )  or  by  electronic  excitation 
followed  by  radiationless  transitions  < NCNO< CH3 » 3CN0  l 
They  exhibited  statistical  behavior,  and  the  results  were 
compared  with  the  predictions  of  statistical  theories 
The  most  detailed  experiments  Involved  the 
photodissociation  of  NCNO ,  which  provided  complete 
mapping  of  product  internal  states  The  CN  and  NO  E.V.R 
distributions  are  textbook  examples  of  statistical 
product  state  distributions  deriving  from  a  un i mol ecul ar 
reaction.  In  our  studies  of  the  direct  photodi ssoc i at i on 
of  ICN.  we  obtained  sub  Doppler  LIF  spectra  of  nascent 
CNi X2  sigmat  state),  following  the  266  nm  photolysis  of 
300  K  molecules  These  studies  provided  a  detailed 
picture  of  the  fragment  recoil  spatial  anisotropies  as 
well  as  CN  E.V.R.  T  and  and  I /I  excitations  The  CN 
rotational  di s t r i but i ons  were  dissected  into  two  separate 
distributions  for  the  channels  producing  I  and  I 
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ABSTRACT  iU'  Six  formal  properties  of  anisotropic 
linear  two  dimensional  filters  are  noted  which  are 
relevant  for  modeling  the  mechanisms  of  spatial  visual 
information  extraction.  These  properties  concern  the 
relationship  between  the  organizational  principle  of  a 
two  dimensional  anisotropic  spatial  filter  or  neural 
receptive  field  (such  as  elongation,  or  concatenation  of 
subunits,  or  different  operators  mediated  by  lateral 
inhibition  in  neural  laminae!  and  the  resulting  general 
consequences  for  spatial  frequency  and  orientation 
selectivity  These  properties  are  demonstrated  without 
assuming  particular  two  dimensional  filter  functional 
forms;  rather,  they  are  shown  as  genera!  principles 
associated  with  certain  broad  categories  of  two 
dimensional  filters.  Such  an  analysis  enhances  our 
theoretical  understanding  of  ihe  two  dimensional 
receptive  field  organization  of  neurons  in  the  visual 
cortex  and  permits  the  rejection  of  some  candidate 
orgamza  t  iona  I  principles  on  two  dimensional  spectral 
grounds  Keywords:  Reprints;  Two  dimensional  anisotropic 
visual  filtevs;  frequency  selectivity;  Orientation 
se l ec  1 1 v i ty 
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ABSTRACT  hj  )  Investigated  are  many  topics  in  the  theory 
of  semiconductors  and  alloys  including  M.i  Generalized 
Brooks'  formula  and  the  electron  mobility  in  S)Ge  Alloys. 

<  2  i  bond-length  distribution,  lattice  relaxation,  bond 
energies  and  mixing  enthalpies  i  in  alloys.  <3>  hardness 
and  dislocation  energy.  <4>  SiGc  alloys  band  structures 
and  core  exciton  binding  energy  and  1 inewidth.  <5>  alloy 
statistics  and  microclustering  and  <6i  sensitivity  of 
deep  levels  to  band  structure  and  potential  The 
important  results  are  outltned  and  the  details  are 
discussed  in  eight  publications  enclosed  with  the  report 
Electron  Mobility.  Lattice  Relaxation.  Bond  Energies. 
Mixing  Enthalpies;  Hardness;  D i s l oca t i on .  Band  structure; 
Core  £>c» ton.  A I  Joy  Statistics.  Mi  croc  luster ing.  Deep 
levels;  Silicon  Germanide. 
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ABSTRACT  I  U  »  A  rocket  and  ground  based  measurement 
programs  wis  conducted  to  investigate  Infrared  airglow 
and  atomic  oxygen  density  as  part  of  the  international 
MAP /WINE  campaign  in  northern  Scandinavia  The  mean  OH 
Meinel  rotational  temperature  was  appro* imately  199  K 
during  a  stratospheric  warning  event  measured  hy  a  ground- 
based  i nten erometer  at  ESRANGE  in  Sweden  This 
temperature  is  approx i ma te I y  30  to  40  degress  cooler  than 
measurements  taken  when  no  s t ra tospher i c  events  were 
taking  place  and  confirms  the  coupling  theory  that 
stratospher ic  results  in  mesospheric  cooling  The  atomic 
oxygen  profiles  measured  by  a  rocket  borne  resonance  l  .mp 
technique  showed  a  peak  concentration  of  approximately  10 
to  the  11th  power/cc  between  90  and  100  km  The  rocket 
results  obtained  between  90  and  180  km  altitude  show 
densities  consistently  almost  an  order  of  magni tude  less 
than  predicted  by  standard  models.  However,  the  rocket 
results  are  consi stent  with  other  measurements  taken 
under  similar  conditions:  winter  nights  with  no  particle 
prec ipi ta t i on  The  1.6  micrometer  rocket-borne  infrared 
radiometer  also  provided  excellent  altitude  profiles  of 
OH  emissions  The  STATE  campaign  examined  some  of  the 
same  phenomena  with  sounding  rockets  and  in  situ  probes 
launched  from  the  Poker  Mat  Research  Range.  Alaska 
Spec i f i ca I l y .  the  campaign  was  designed  to  help  us 
understand  l he  origin  and  character  of  variations  in  the 
atmospheric  index  of  refraction  which  give  rise  to  the  so 

AL)  A 166  994 


SEARCH  CONTROL  NO  EVK55I 
AD  A 166  994  CONTINUED 

called  summer  mesospheric  echoes  detected  at  high 
latitudes  by  VHP  radar. 
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SUPPLEMENTARY  NOTE:  Pub.  in  Chemical  Physics  Letters, 

v 104  n 1  p9  12  27  Jan  84 . 

ABSTRACT  <Ui  The  mass  dependence  of  the  eigenvalues  of 
anharmomc  oscillators  can  be  discussed  by  requiring  that 
the  potential  be  invariant  under  isotopic  substitution. 
The  generators  of  the  required  symmetry  group  are 
explicitly  evaluated  for  the  Morse  potential.  iReprintsl 
What  is  offered  in  this  letter  is  a  novel  point  of  view, 
wtiere  the  mass  is  elevated  from  a  parameter  in  the 
Hamiltonian  to  a  dynamical  variable.  In  this  way  it  is 
possible  to  solve  for  the  bound  states  of  a  given 
potential  lor  any  value  of  the  mass.  The  results  for  a 
particular  isotopic  species  are  then  obtained  for  the 
particular  value  of  the  mass  We  recognize  that  four 
bound  state  of  diatomic  molecules  we  have  provided  no 
new  results  Our  considerations  are  however  equally  valid 
lor  the  continuous  spectrum  and  for  polyatomics 
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ABSTRACT:  (U>  The  emission  spectrum  of  Iodine 

monochloride  ( I C I i  is  recorded  and  analyzed  for  the 
separated  isotopomers  Iodine  127  Chlorine  35  and  Iodine 
127  Chlorine  37.  The  strongest  peak  near  4JOO  A  is  due 
mainly  to  D  Prime  approaching  A  prune  transition,  but 
with  a  significant  contribution  from  Betait)  approaching 
prime  transition.  Several  weaker  band  systems  are 
analyzed  to  given  information  about  two  other  bound 
valence  states,  not  previously  reported 
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ABSTRACT  ilJ  Much  of  modern  stochastic  control  theory 
usf*s  ulna  I  white  noise  driven  modr  1  s  r  1  to  equations)  If 
the  observed  data  is  corrupted  by  noise,  then  the  noise 
is  usually  assumed  to  be  white  Gaussian  Typically,  if 
the  under  lying  models  are  linear,  one  uses  a  Kalman  Bucy 
filter  to  get  an  estimate  of  the  state,  and  then  bases 
the  control  on  this  estimate  In  practice,  the  noises  are 
rarely  'white1 .  and  the  reference  signals  and  the  systems 
are  only  af pr ox i ma t i ons  n  some  sense  to  a  diffusion 
Never  the  less,  owing  to  lack  of  viable  a  1  tenia t i ves .  one 
stilt  uses  the  Kalman-Bucy  filter,  etc:  Then  the 
estimates  an;  not  optimal  and.  Indeed,  might  tie  quite  far 
from  being  optimal  Similarly  for  the  corresponding 
control  ip  amples  are  given  to  illustrate  this  /  The 
sense  in  which  the  estimates  and'or  control  is  useful 
ne«'d  to  tie  examined  in  order  to  justify  the  use  of  the 
commonly  used  procedure  The  issue  is  much  deeper  than 
mere  robustness'  in  the  usual  sense,  since  basic 
questions  of  interpretation  of  the  results  are  involved 
The  paper  rivals  with  these  questions  Tor  the  filtering 
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problem  where  the  signal  is  a  ' near  Gauss-Markov  process 
and  the  observation  noise  wide  band,  it  .s  shown  that  the 
usual  method  is  nearly  optimal  with  respect  to  a  class 
of  alternative  data  processors  This  alternative  class  is 
rather  natural  and  includes  the  data  processors  which  one 
would  normally  want  to  use. 
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ABSTRACT:  (Ul  Synthetic,  reactivity,  and  physical 

studies  of  metal  tetraazad i ene  complexes,  vanadocene 
nftrene  complexes,  and  tetrazene  anions  are  described.  A 
serendipi t icus  discovery  of  a  novel  isocarbonyl  complex 
is  also  discussed.  Keywords:  Molecular  orbitals. 

Molecular  structure.  Magnetic  susceptibility  Molecular 
energy  levels 
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ABSTRACT:  (Ul  The  mammalian  visual  system  is  l*  nown  to 

have  considerable  maturational  plasticity,  since  the 
charac ter i s t i cs  of  early  visual  experience  can  have 
lasting  effects  on  the  organization  and  functioning  of 
the  visual  cortex.  One  example  which  reveals  this 
property  is  meridional  amblyopia,  an  abnorma I  dependence 
of  visual  contrast  sensitivity  on  orientation:  it  is 
demonstrably  neural  in  origin  and  is  presumed  to  reflect 
the  red i s t r i bu i on  of  or i enta t i on- se lect i ve  mechanisms  in 
the  visual  cortex  in  response  to  anisotropic  visual  input 
during  development  An  unusual  case  of  this  abonormality 
was  studied  with  two-dimensional  (20)  Fourier  techniques 
in  a  meridional  amblyope  having  no  history  of  significant 
astigmatism  since  the  age  of  five  Modulation  transfer 
function  and  po i nt -  spread  surfaces  were  computed  for 
comparison  with  a  normal  subject  in  both  the  20  spatial 
frequency  domain  and  the  20  space  domain,  based  on 
contrast  sensitivity  measurements  spanning  the  Fourier 
plane  by  radial  and  angular  cross  sections  as  well  as  a 
2D  Cartesian  sampling  lattice  Contrary  to  the 
genera  1 i za t i on  that  meridional  amblyopia  is  only  found  in 
continuing  astigmats.  this  case  sugqests  the  potency  Of 
transient  infant  astigmatism  to  include  permanent  neural 
anisotropy  Keywords:  Visual  anisotropy.  Maturational 
plasticity,  Meridional  amblyopia,  20  modulation  transfer 
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ABSTRACT  (Ul  Extensivie  processing  and  reorganization 
of  information  is  required  as  retlnaly  generated  signals 
flows  centrally  Insight  Into  some  principles  of  the 
‘•eorgim /at  ion  and  trans  f  orma  t  i  on  that  occur  in  the  early 
» t ages  o»  the  v i sua 1  pathway,  prior  to  the  higher  stags 
of  pattern  recognition,  is  provided  by  analysis  of 
receptive  fields  and  cell  counts.  The  rate  of  information 
flow  is  reduced  by  a  retinal  pos i t i on  dependent 
I  inhomogeneous i  spatial  sampling  scheme  about  100  fold 
This  principle  of  specialization,  or  non  uniform 
processing,  is  further  elaborated  in  the  ret i no -cor t i ca 1 
mapping  In  the  central  fovea,  where  the  retinal  spatial 
sampling  rate  is  the  highest  and  processing  function  is 
uniform,  there  are  about  4000  striate  cortical  neurons 
receiving  information  from  each  cone  This  number,  which 
provides  a  measure  of  function  multiplicity,  drops  to 
about  200  over  the  range  of  the  near  periphery  In  the 
peripheral  field  beyond  eight  degrees,  where  information 
is  compressed  at  the  retina,  the  functional  multiplicity 
stays  approximately  constant  at  200  As  it  seems  that  no 
two  cells  perform  exactly  the  same  operation,  it  is 
concluded  that  the  striate  cortex  performs  many 
simultaneous  functional  mappings  Only  a  partial 
description  of  these  various  schemes  of  singal  processing 
is  doducible  from  present  data,  thus  highlighting  the 
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challenge  associated  with  understanding  how  the  central 
nervous  system  constructs  a  meaningful  representat i on  of 
the  visual  world 
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ABSTRACT:  (Ui  A  vertical  grating  that  sinusoidally 

reverses  contrast  can  be  synthesized  from  two  identical 
component  gratings  that  move  with  equal  velocities  in 
opposite  directions  (leftward  and  rightward)  Such  a 
counterphase  grating  is  used  as  a  supra thresho 1 d  masking 
pattern  When  the  mask  is  of  low  spatial  f requency  and  is 
modulated  rapidly,  a  test  pattern  consisting  of  an 
increment  of  the  rightward  component  and  an  equivalent 
simultaneous  decrement  of  the  leftward  component  is 
highly  detectable  compared  with  simultaneous  increments 
or  decrements  of  both  components  The  visibility  of  the 
opponent  movement  test  signal  Is  strongly  facilitated  by 
high  contrast  masks  This  facilitation  is  accompanied  by 
a  high  sensitivity  for  judging  the  direction  of  the  test 
These  results  show  that  certain  detection  mechanisms  are 
highly  to  the  difference  of  the  rightward  and  leftward 
components  However,  when  the  mask  is  of  threshold 
contrast,  the  rightward-  and  lef tward  moving  test 
components  appear  to  be  detected  i ndependent 1 y  A  high 
contrast  grating  that  rapidly  moves  in  one  direction 
strongly  masks  gratings  moving  in  the  same  of  the 
opposite  direction:  this  shows  that  moving  patterns  are 
not  detected  by  undi rect i ona I  mechanisms  when  contrast  is 
clearly  supra thresho 1 d  The  results  may  be  explained  by  a 
model  with  mechanisms  that  are  excited  by  one  direction 
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of  motion  and  fnhibi ted  by  the  other  direction.  Keywords : 
Opponent  movement,  human  vision. 
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ABSTRACT:  (U»  Two  types  of  fibre  reinforced  resin 

specimens  have  been  tested,  each  having  the  same  type  of 
fibre  but  wi th  very  different  resin  systems.  In  this  way 
the  effect  of  matrix  properties  on  carbon  fibre 
reinforced  resin  systems  has  been  studied  Steady  loads 
on  unidirectional  specimens  have  confirmed  that  far  from 
being  the  unresponsive  purely  elastic  bodies  that  most 
measuring  techniques  suggest  the  acoustic  emission 
technique  reveals  the  continuous  accumulation  of  internal 
damage.  The  acoustic  emission  behaviour  is  character i zed 
by  curves  of  Infdt/dNI  as  a  function  of  total  accumulated 
emissions  which  typically  shows  two  asymptotic  slopes, 
one  at  the  origin,  the  other  at  infinity  An  analytical 
expression  has  been  proposed  to  describe  this  behaviour 
involving  four  parameters.  The  rate  of  damage 
accumulation  has  been  shown  to  be  greatly  influenced  by 
the  properties  of  the  matrix,  with  an  increased  rate 
observed  with  a  resin  containing  a  high  percentage  of 
plasticizer  The  histograms  of  the  amplitude 
distributions  reveal  a  peak  at  25  db  at  low  stresses 
which  is  seen  to  be  displaced  towards  40  db  at  higher 
applied  loads  It  is  concluded  that  the  peak  at  40  db  is 
due  to  fibre  failure  whereas  the  lower  peak  may  be  due  to 
microcracking  of  the  matrix.  The  study  has  revealed  that 
period  of  overloading  are  equivalent  to  accelerated 
mechanical  aging  at  lower  loads. 
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ABSTRACT:  c  U  >  In  this  repri  t  a.  simple  algorithm  is 

described  for  the  numerical  analysis  of  transients  of  the 
form  exp  (x  Squared)  erfc(x)  where  x  is  a  function  of 
time  Such  transients  occur  often  in  electrochemical 
measurements.  (Author) 
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ABSTRACT  <U)  The  fatigue  behavior  of  short  cracks, 
which  are  small  compared  to  the  scale  of  the 
microstructure,  small  compared  to  the  scale  of  local 
plasticity  or  simply  physically  small  (1  e.,  approx.  1  mm) 
.  must  be  considered  as  one  of  the  major  factors  limiting 
the  application  of  defect  - toferant  fatigue  design  for 
airframe  and  engine  components.  Accordingly,  the  current 
program  is  aimed  at  identifying  factors  which  govern  the 
growth  of  such  short  cracks  <  in  contrast  to  long  cracks) 
in  a  series  of  commercial  aluminum  alloys,  with  specific 
reference  to  behavior  at  near  - threshol d  levels  ibelow 
approx  o  100000  mm/cycle).  A  summary  of  the  research 
performed  during  the  past  six  months  is  described, 
together  with  a  review  of  future  work. 
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ABSTRACT:  ( U >  In  1965,  the  National  Research  Council 

Published  Chemistry.  Opportunities  and  eeds  This  report 
surveyed  the  stated  of  the  discipline  at  that  time  In 
the  20  years  since  then,  chemistry  has  undegone  a  virtual 
revolut ion- - in  its  techniques  instrumentation  and 
capabilities  New  frontiers  lie  before  us  These  new 
vistas  made  evident  the  need  for  a  new  survey  of  chemical 
science  and  its  intellectual  and  economic  impact  This 
report  discussed  the  following  issues.  Control  of 
Chemical  Reactions;  Dealing  with  Molecular  Complexity. 
More  Food;  Better  Health;  Biotechnologies;  Intellectual 
Frontiers;  Instrumentation:  Chemistry  and  National  Well- 
Being;  Better  Environment;  Continued  Economic 
Competitiveness;  Increased  Nation  Security;  Intellectual 
Frontiers;  Ins trumenat l on ;  Manpower  and  Education; 
Resources  for  Basic  Research  in 
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<U »  Chemical  Reactions  and  Properties  of  Organos i 1  icon 
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ABSTRACT:  tU)  Chemistry  of  compounds  containing  silicon' 

silicon  double  bonds  was  investigate  Two  new  disilenes 
were  synthesized  and  rotational  barriers  to  cis-trar.s 
1 nterconversion  were  determined  to  be  25  3 1  Kcal/mol 
Oxidation  of  disilenes  led  to  the  1 . 3'cyclodi si loxanes . 
as  well  as  to  disilene  epoxide  and  1 . 2 -cli  oxetanes .  all 
novel  structures.  Many  new  polysilane  high  polymers  wore 
synthesized,  and  their  photoactivity  was  investigated 
Several  new  methods  for  cross  I i nk i ng  of  polysilanes  were 
developed,  and  the  first  polysilanes  containing 
functional  side  groups  were  prepared  Several  cyclosilane 
families  of  compounds  were  also  investigated. 
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ABSTRACT:  (U»  Because  infrared  surface  plasmons  on  metal 

surfaces  propagate  for  many  wavelengths,  a  mesurement  of 
the  transport  of  these  excitations  can  be  used  to  monitor 
the  surface  itself  Using  the  metal  edge  with  a  broadband 
continuous  source  Measurements  of  the  transmission  of  IR 
surface  plasmons  across  metal  surfaces  covered  with  a 
chemisorbed  atomic  monolayer  or  with  thin  dielectric  or 
molecular  films  have  been  carried  out  and.  compared  with 
those  obtained  by  reflection  spectroscopy  Keywords 
Plasmons;  Broadband;  Spectroscopy. 
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ABSTRACT  i U  >  This  report  presents  results  of  an 
experimental  investigation  of  the  abnormally  high 
turbulent  mixing  layer  growth  rate  charac ter i s t i cs  found 
in  the  upwash  regions  of  V/STOL  flows  in  ground  effect 
The  fundamental  turbulent  V/STOL  upwash  mechanisms  were 
investigated  in  increasingly  more  complex  flow 
configurations  Most  of  this  study  uses  the  two 
dimensional  upwash  formed  by  the  collision  of  opposed  two 
dimensional  wall  jets  Initial  parameters  used  to 
characterize  the  upwash  formation  were  identified  as  the 
maximum  wall  jet  velocity  and  wall  jet  half  velocity 
width  Upwash  measurements  were  taken  in  flows  formed 
from  equal  wall  jets  with  the  same  maximum  velocities  and 
equal  wall  jets  with  the  same  half  widths.  While  mixing 
layer  growth  rates  were  larger  than  those  found  in  a  free 
two - d imens i ona J  jet.  these  values  were  less  than  those 
previously  reported  An  explanation  based  on  non- 
similarity  conditions  in  the  flow  is  offered  Abnormally 
high  turbulence  levels  reported  by  other  investigators 
were  not  found  The  Increased  growth  rate  seem  to  be  a 
direct  effect  of  the  head-on  collision  process  There  is 
an  indication  that  in  the  far  field  the  upwash  growth 
characteristics  are  approaching  those  found  in  free  jets 
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which  has  profound  implications  to  the  turbulence 
modelers . 
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ABSTRACT:  ( U I  Fundamental  results  for  two  and  three 

dimensional  unsteady  flows  are  derived  A  model  for 
vortex  shedding  at  salient  edges  is  advanced.  A  two 
dimensional  Euler  solver  that  implements  this  vortex 
shedding  mechanism  is  described  Results  of  applying  this 
model  to  impulsively  started  flat  plates  with  f i ved  and 
with  oscillating  chord  at  angle  of  attack  are  pi  sented. 
Implications  for  manipulation  of  the  vortex  wake  in  a 
post  stall  maneuver  are  discussed  Extension  of  the 
numerical  methodology  to  three  dimensions  is  also 
discussed.  Keywords:  Post-stall  maneuverability. 

Separated  flow.  Unsteady  aerodynamics.  Numerical  methods 
and  procedures . 
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ABSTRACT:  <Ul  Novel  high  resolutions  electromagnetic 

wave  techniques  have  been  used  in  the  optical,  infrared 
and  far  infrared  spectral  regions  to  explore  the 
electronic  states  at  metal  dielectric  interfaces.  Because 
infrared  surface  plasmons  on  metal  surfaces  propagate  for 
many  wavelengths,  a  measurement  of  the  transmission  of 
these  surface  excitations  has  proven  to  be  a  sensitive 
probe  of  the  surface  itself.  Both  broadband  and  single 
frequency  generation  techniques  have  been  developed 
Reconstructed  surfaces  as  well  as  surfaces  covered  with  a 
chemisorbed  atomic  monolayer  or  a  thin  dielectric  or 
molecular  film  have  been  Investigated  with  these  new 
methods.  Keywords:  Electromagnetic;  Electronic;  Broadband 

DESCRIPTORS:  C  U  *  ’DIELECTRICS .  *  INTERFACES . 

♦PROBES! ELECTROMAGNETIC ) ,  ’ELECTRONIC  STATES.  TAR 
INFRARED  RADIATION.  VISIBLE  SPECTRA.  INFRARED  RADIATION. 
INFRARED  SPECTRA.  MEASUREMENT.  METALS.  DIELECTRIC  FILMS. 
MOLECULES.  PLASMONS.  SENSITIVITY.  SURFACES,  THIN  FILMS, 
TRANSMITTANCE.  ELECTROMAGNETIC  RADIATION 

IDENTIFIERS  <U>  PE61102F 


AD  A  1 66  274 


SEARCH  CONTROL  NO  EVK55I 

AD -  A 166  271  20/3  20/12 

MINNESOTA  UNIV  MINNEAPOLIS  SCHOOL  OF  PHYSICS  AND 
ASTRONOMY 

(U>  Superconductivity  of  Thin  Film  Intermetal  1 ic  Compounds 
DESCRIPTIVE  NOTE:  Annual  rept.  1  Sep  84-31  Aug  85, 

SEP  85  53P 

PERSONAL  AUTHORS:  Goldman. Allen  M 

CONTRACT  NO.  ArOSR - 84 -0347 

PROJECT  NO.  2306 

TASK  NO.  Cl 

MONITOR:  AFOSR 

TR -  86  -  0 155 

UNCLASSIFIED  REPORT 


ABSTRACT:  <U»  The  macroscopic  as  well  as  microscopic 

properties  of  selected  thin  film  superconducting 
compounds  are  being  investigated.  The  materials  being 
studied  are  either  members  of  technologically  significant 
systems  or  involve  possible  unique  mechanisms  for 
superconductivity  whose  realization  should  extend  the 
range  of  critical  parameters  to  either  higher 
temperatures  of  higher  critical  fields.  Materials  under 
study  are  the  superconducting  Cheverel  phase  compounds, 
selected  Heavy  rermion  compounds  and  a  low  carrier 
density  superconductor,  T1  doped  PbTe  1  he  latter  is 
being  Investigated  with  an  idea  to  unde  standing  the 
superconducting  field  effect  Processing  of  the  Chevrel 
Phase  compounds  is  carried  out  in  a  multi  source 
deposition  system  The  latter  has  been  upgraded  and 
improved  during  the  grant  period  The  electrical  and 
magnetic  properties  of  the  reentrant  superconductor 
H0M06S8  have  been  investigated  in  some  detail  with  the 
magnetic  and  superconducting  character  of  the  low 
temperature  phase  found  to  be  dependent  on  the  degree  of 
disorder*  in  the  film  Single  crystal  films  of  the  Heavy 
Fermion  compound  UPt3  have  been  prepared  Although  these 
films  are  highly  ordered  they  have  not  been  found  to  be 
superconducting  perhaps  because  they  are  off 
s to  1 ch ♦ ome try  by  as  little  as  one  percent 
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ABSTRACT.  (U>  Amorphous  films  of  several  cha Icogeriides 
were  spin-cast  from  solutions  prepared  by  dissolving  the 
starting  material  in  organic  solvents  As-deposited 
materials  were  identified  as  amine  and  amide  salts  A 
mechanism  was  proposed  for  the  dissolution  of  arsenic 
trisulfide  in  the  organic  solvent  as  maromol ecul ar 
clusters.  Thermal  annealing  to  200  C  of  arsenic 
trisulfide  solution-cast  material  showed  decomposition  of 
the  organic  Salt  about  90  C  followed  by  cross  -  1 i nk i ng  of 
arsenic  sulfide  clusters  above  130  C  Technologically 
utile,  quality  thin  films  were  obtained  with  spin 
deposited  arsenic  trisulfides.  Pattern  replication  using 
ultra  violet  photodoping  by  s i l ver  was  demonstrated  and  a 
Scheme  for  high  resolution  lithography  was  proposed  04 
micrometer  wide  patterns  over  1  micrometer  topography 
were  replicated  without  dimensional  loss.  Multilayer 
films  of  up  to  4.5  micrometers  were  obtained  for  optical 
measurements  by  several  consecutive  sp i nn i ng -bak i ng 
sequence,  without  reduction  in  flatness.  The  mean  value 
of  the  index  of  refraction  and  optical  band  gap  were  2. 
227  ♦  or  -  0.055  and  2.273  ♦  or  -  0.024  eV  respectively. 
Electronic  structure  of  As4S4  and  As4Se4  molecules  were 
calculated  and  the  resulting  molecular  band  gaps  were 
cons‘stent  with  the  measure  value  for  the  corresponding 
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glasses  The  calculated  densi ty-of -valence-states  for  the 
molecules  were  of  very  good  agreement  with  valence  band 
XPS  measurement  on  the  sol  Ids 
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ABSTRACT  !U)  I nterconvers i ons  of  enerq,  between  the 
metastable  species  of  halogens,  interha  logons .  and  oxygen 
are  important  to  the  determination  of  the  mechanisms  for 
the  chemical  oxygen/ iodine  and  IF  lasers  and  to  the 
development  of  a  better  fundamental  undoes tand i ng  of 
electronic  energy  transfer.  Previous  research  by  our 
group  in  this  broad  area  has  investigated  the  Kinetics  of 
the  equ  ’  urtum  I ♦  +  02  =  I  ♦  02 i 1  Delta!,  has  measured 
electronic- to  vibrational  energy  transfer  from  I»  to  12. 
and  has  determined  the  rates  of  deactivation  of  I «  by 
alkyl  and  perf luoroalky 1  iodides  Ouring  the  past  three 
years  our  efforts  have  focused  on  better  ways  to  detect 
0?  (1  Delta),  on  the  deact ival ion  k inol ics  of  I  *  by  Cl  2 . 
and  on  the  photodi soc i a t i ve  generation  of  iodine  atoms 
Sensitive  detection  of  02  i 1  Delta  by  multiphoton 
ionization  is  reported.  The  deactivation  of  l*  by  C12is 
found  to  be  much  slower  than  previously  thought  The 
photod  i  Ssoc.  i  a  t  i  on  of  ICN  and  CM3 I  have  been  examined  The 
relaxation  of  !♦  by  a  Iky  1 i od i des  and 

per f 1 uoroa Ik y 1 i odi ties  is  reported  Keywords  Electronic 
State  Quenching;  Vacuum  ultraviolet. 
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ABSTRACT:  <U>  Applications  in  robotics  and  autonomous 

navigation  have  motivated  the  study  of  motion  planning 
and  obstacle  avoidance  algorithms  The  special  case 
considered  here  is  that  of  moving  a  point'  i  the  object) 
along  the  surface  of  a  convex  polyhedron  (the  obstaclei 
with  n  vertices  Sharir  and  Schorr  have  developed  an 
algorithm  that,  given  a  source  point  on  the  surface  of  a 
convex  polyhedron,  determines  the  shortest  path  from  the 
source  to  any  point  on  the  polyhedron  in  linear  time 
aftpr  0(n  cubed  log  n)  preprocess i ng  time.  The 
preprocessed  output  requires  Oin  squared)  space  By  using 
known  algorithms  for  fast  planar  point  location,  the 
shortest  path  query  time  for  Sharir  and  Schorr's 
algorithm  is  shown  to  be  0(k  +  log  n)  where  k  is  the 
number  faces  traversed  by  the  path  We  give  an  improved 
pieprocessing  algorithm  that  runs  in  0< n  squared  log  ni 
time  requiring  the  same  query  time  and  space.  We  also 
show  how  to  store  the  output  of  the  preprocessing 
algorithm  in  Oin  log  nl  space  while  maintaining  the  same 
query  time.  (Author) 
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ABSTRACT  (U)  Tour  methods  potentially  usable  in  the 
detection  of  low  energy  neutrinos  were  investigated 
during  this  project  activity.  The  magnetic  interaction 
approach  and  the  metal -grain  calorimeter  are  the 
approaches  on  which  the  effort  mostly  concentrated 
However,  we  have  also  analysed  two  new  methods,  one  bas  ,-d 
on  the  interaction  between  neutrinos  and  superconducting 
electrons,  and  another  based  on  a  bolometric  scheme  that 
uses  a  silicon  target  Concerning  the  approach  based  on 
the  neutrino/superelectron  interaction,  it  was  decided  to 
discontinue  the  study  of  this  method  because  it  does  not 
hold  sufficient  promise  to  reach  maturity  within  the 
strict  constraints.  As  far  as  the  silicon  bolometer  is 
concerned,  activity  is  limited  to  an  analytical  effort, 
primarily  because  of  lack  of  adequate  funds.  The  magnetic 
interaction  approach  has  still  some  theoretical  points  to 
be  worked  out.  However ,  its  mechanization  is  particularly 
simple,  uses  mostly  off  the  shelf  equipment,  and  it  could 
be  r**ady  for  a  laboratory  experiment  at  an  earlier  time 
than  all  the  other  sensors  that  we  have  under 
investigation.  The  foundation  of  this  approach  is  the 
weak  interaction  between  a  current  of  low  energy 
neutrinos  and  a  single  unpaired  electron  in  the  target 
Such  an  interaction  implies  an  elastic  scattering  of 
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neutrinos  from  electrons,  an  effect  that  has  been 
observed  using  reactor  neutrinos.  The  metal  grain 
calorimeter,  also  known  as  Superheated  Superconducting 
Colloid  i SSC ) .  is  based  on  neutr i no/nucleus  scattering, 
that  causes  energy  deposition  by  the  neutrino  beam  on  the 
meta 1  gra i ns . 
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ABSTRACT:  <U)  Sol -gel  reagents  were  successfully 

infiltrated  into  microfibrillar  regions  of  water-swol len 
PBT  films  at  loadings  which  exceeded  50  percent  by  weight 
PBT/sol-gel  gloss  microcomposite  films  containing  rigid 
silica  glass  and  silicone  elastomer  were  prepared  by 
reaction  with  te tramethoxys 1 1 ane  and 

dime  thy ldimethoxys i 1 ane ,  respectively.  The  amount  of  sol- 
ge I  glass  introduced  into  PBT  film  was  controlled  by 
variation  of  sol -gel  reagent  concentration  Dens i f ica t i on 
of  PBT/sol-gel  glass  microcomposite  films  at  moderate 
temperatures  and  pressures  decreased  film  thickness  and 
increased  stiffness  Optical  and  scanning  electron 
microscopy  indicated  that  sol-qel  reaaents  had  uniformly 
infiltrated  microfibrillar  regions  of  PBT.  forming 
i nterpenetra t ing  networks.  Pyrolysis  of  PBT/sol-gel  glass 
samples  in  air  produced  continuous,  wispy,  translucent 
films  of  silica  residue,  providing  evidence  of  previous 
sol -gel  glass  morphology  within  PBT  film  interiors  Dense 
we  I  1 -consol i da  ted  laminates  were  prepared  using  PBT/sol- 
gel  glass  microcomposite  films,  and  sol -gel  reagents  or 
adhesives  as  binder  resins  These  results  provided 
methods  for  fabricating  useful  structures  with  improved 
stiffness,  i mpac t -res i s tancc  and  interlaminar  adhesion. 
Phase  I  of  this  program  demonstrated  the  feasibility  of 
s ign t f i cant  I y  improving  PBT  f i lm  properties  by 
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inf i I trat ion  wi th  sol-gel  glass  reagents  Phase  II  will 
analyze  PBT/sol  gel  glass  morphology,  develop  sol -gel 
reagent  infiltration  processes,  lamination  and  coating  of 
PBF  films  aid  fabrication  of  test  samples. 
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ABSTRACT:  C  U  t  The  Dynastat  mechanical  testing  instrument 

purchased  under  the  URIP  Grant  is  now  fully  operational 
It  is  presently  being  used  to  a  large  extent  for  research 
involving  the  Farris  research  qroup  The  projects 
primarily  influenced  and  which  constitute  about  90%  of 
the  time  on  the  instrument  are  the  ATML .  Molecular 
Composites  Program  and  a  OoD  LOVA  progr  d.  The  instrument 
is  sufficiently  versatile  that  it  can  be  used  for  a 
multitude  of  materials  and  is  especially  useful  for  very 
stiff  materials,  a  region  where  most  instruments  fail  As 
an  example  of  the  type  of  data  that  can  be  taken  v/e  have 
included  some  recent  data.  Figure  1  illustrates  the  in- 
phase  modulus  in  uniaxial  compression  of  a  polyacetal  - 
polyurethane  thermoplastic  elastomer  as  a  function  of 
frequency  at  several  temperatures.  Figure  2  shows  the 
master  curve  for  this  material  using  the  computerized 
t i mer- tempera  lure/ f requency- tempera ture  shifted  data 
Also  included  in  this  figure  are  the  reduced  data  at  40% 
and  60%  filler  content.  Figure  3  shows  the  curing  of  a 
graphite-epoxy  prepreg  in  shear  during  cure.  In  this 
experiment  the  sample  is  being  increased  in  temperature 
linearly  with  time.  The  prepreg  softens  at  about  50  C  and 
little  happens  untit  160  C  where  reaction  commences,  as 
1 1  lustrated  by  a  drop  in  the  loss  factor  and  an  increase 
in  the  stiffness.  It  is  currently  being  used  to  develop  a 
new  Impulse  Method  of  Viscoelastic  characteri zat ion  which 
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related  t ime- Integra  1 s  of  stress  to  time  Integrals  of 
strain  for  pulse  experiments. 
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ABSTRACT:  t  U  >  By  means  of  t\ew  infrared  techniques  ve  are 

exploring  both  the  time  and  frequency  domain  spectra  of 
electronic  interface  states  These  data  can  be  used  to 
obtain  information  specific  to  interfaces  such  as 
mobility  and  diffusion,  lifetimes,  energy  levels  and  the 
density  of  states  We  shall  continue  the  development  of 
new  infrared  techniques  which  are  ideally  matched  to  the 
Interface  problem  and  then  use  these  techniques  to 
measure  and  characterize  the  physical  properties  of 
electronic  states  at  metal -dielectric  interfaces  Since 
these  techniques  rely  on  evanescent  electromagnetic  waves 
a  closely  related  objective  is  to  explore  the  near  field 
electrodynamics  of  structures  which  produce  evanescent 
fields.  Metal  semiconductor  interfaces  can  be  studied 
with  broadband  SEW  spectroscopy  using  incoherent  thermal 
radiation  for  a  source  and  the  surface  photoconductivity 
for  a  detector.  With  coherent  sources  power  dependent 
absorption  measurements  and  also  light  scattering  from 
surface  electrok i net ic  phenomena  become  feasible.  These 
i ns trucments  will  not  only  be  used  to  probe  the 
excitation  spectra  of  me ta 1  -  semi  conductor  interface 
states  but  also  to  explore  the  magnetic  field  dependence 
of  the  energy  levels  in  n-type  InSbNiSb  eutectic. 
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ABSTRACT:  <U>  The  basic  scope  of  this  grant  is  to  cjrry 

out  fundamental  research  in  the  analysis,  control,  and 
estimation  of  complex  systems,  with  particular  emphasis 
on  the  use  of  methods  of  asymptotic  analysis  and  multiple 
time  scales  to  decompose  complex  problems  into 
interconnections  of  simpler  ones  During  the  time  period 
covered  by  this  report,  significant  progress  had  been 
made  in  several  areas,  leading  to  important  results  and 
to  promising  direction  for  further  research.  The  Specific 
topics  covered  in  this  report  are:  1)  Analysis  and 
Estimation  for  Finite-State  and  Hybrid  Processes 
Possessing  Time  or  Spatial  Decompositions:  21  Analysis 
and  control  of  Singularly  Perturbed  and  Weakly  Coupled 
Linear  Systems;  and  31  Analysis  and  Estimation  for 
Singular  Systems.  Keywords:  Linear  estimation. 
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ABSTRACT:  f  U 1  Reactions  of  laser-generated  free  radicals 

at  semiconductor  surfaces  have  been  investigated  by 
photoelectr  >n  spectroscopy  of  adsorbed  surface  layers  and 
by  laser  induced  fluorescence  detection  of  the  gas-phase 
species.  Systems  investigated  include  dissociative 
chemi  sorpt  ion  of  XeF2  and  Cr3  on  Sfifffl,  If?  multiple 
photon  dissociation  of  alkylsi lanes  and  character i zat Ion 
of  S t H2 .  Theoretical  calculations  of  spectroscopic, 
structural,  and  thermodynamic  properties  of  reactive  free 
radical  intermediates  have  also  been  undertaken  Keywords . 
Surface  chemistry;  Semiconductors;  Fluorocarbons;  Silicon; 
Cyclosilane.  Laser  induced  Fluorescence;  Multiple  photon 
excitation;  Chemisorption;  Laser  photochemistry;  and 
Carbon  tri fluoride 
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REACTIONS.  PHOTOELECTRON  SPECTRA,  REACTIVITIES. 
SEMICONDUCTORS.  SILICON.  SURFACES.  THEORY.  THERMODYNAMIC 
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ABSTRACT:  f  U  >  This  document  studies  the  asymptotic 

performance  of  linear  predictors  of  cont i nuous - t i me 
stationary  processes  from  observations  at  n  sampling 
instants  on  a  fixed  observation  interv-1.  Considered  are 
both  optima)  and  simpler  choices  of  predictor 
coefficients;  uniform  sampling,  as  well  as  nonuniform 
sampling  tailored  to  the  statistics  of  the  process  under 
prediction.  The  authors  concentrate  on  stationary 
processes  with  rational  spectral  densities  and  obtain  the 
asymptotic  performance  for  cases  with  no  and  with  one 
quadrat Ic-mean  derivative.  The  analytical  results  are 
supplemented  by  numerical  examples  depicting  small  and 
large  sample  size  performance.  ( Author ) 

DESCRIPTORS:  <U>  ‘MATHEMATICAL  PREDICTION.  OBSERVATION. 

SAMPLING.  STATISTICAL  PROCESSES.  DISCRETE  DISTRIBUTION. 
PREDICTIONS,  TIME.  INTERVALS.  NONUNIFORM.  COEFFICIENTS. 
STATIONARY.  LINEARITY.  CONTINUITY 

IDENTIFIERS:  ( U )  PE61102F 


AD- A 166  231 


UNCLASSIFIED 


PAGE 


98 


EVK55I 


UNCLASSIFIED 


DTK  REPORT  BIBLIOGRAPHY 
A0-A166  228  20/9  21/3  20/5 

TENNESSEE  UNIV  SPACE  INST  TULLAHOMA 
(Ui  Laser  T thermal  Propulsion. 

DESCRIPTIVE  NOTE:  Annual  rept.  1  dan  83-14  dan  84, 

MAR  84  7P 

PERSONAL  AUTHORS:  Keefer . Denni s  ; 

CONTRACT  NO  AFOSR -83 - 0043 

PROJECT  NO  2308 

TASK  NO  K 1 

MONITOR.  AFOSR 

TR  86-0086 

UNCLASSIFIED  REPORT 


ABSTRACT  (U>  The  principal  objective  of  this  research 
investigation  is  to  determine  experimentally  the  effects 
of  a  forced  convection  environment  and  optical  geometry 
on  the  stability,  fractional  power  absorption,  plasma 
structure,  and  fluid  mixing  in  a  laser  sustained  plasma 
1 1 sp >  A  continuous,  1,5  kW.  axial  flow,  carbon  dioxide 
laser  was  used  to  create  the  LSP  In  a  cylindrical  quartz 
flow  channel  The  convection  flow  field  surrounding  the 
plasma  controlled  by  the  volume  flow  trhough  the  test 
chamber,  aril  the  optical  geometry  was  determined  by  the 
focal  length  of  the  lens.  Digital  images  of  the  plasma  In 
selected  narrow  wavelength  intervals  were  obtained  using 
a  calibrated,  CID  digital  camera  and  a  VICOM  digital 
image  processing  computer.  These  images  were  then  Abel 
inverted  to  give  a  spatial  plasma  emission  coefficient 
which  determined  the  spatial  distribution  of  the  plasma 
temperature.  Data  were  obtained  for  argon  plasmas  at  the 
nominal  pressure  of  two  atmospheres  and  four  different 
mean  Incident  flow  velocities  from  0.4  to  2.9  m/s  The 
nominal  incident  laser  power  was  1  kW.  Detailed 
examination  of  the  complex  interactions  of  the  various 
energy  absorption  and  loss  mechanisms  will  lead  to  a  more 
complete  understanding  of  the  processes  which  control 
plasma  stability,  fractional  power  absorption  and  mixing 
in  the  laser  sustained  plasma.  Keywords:  Laser  propulsion; 
Laser  sustained  plasmas;  Plasma  spectroscopy ;  Argon 
pi asma . 
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ABSTRACT  <U)  This  research  involves  extensive  studying 
of  the  problem  of  transverse  homoclinic  orbits  of 
periodic  orbits  of  functional  differential  equations 
1  FOE '  s  >  .  and  also  systems  of  reaction  diffusion  equations 
and  attempting  to  understand  the  effects  of  boundary 
conditions  on  the  flow  when  the  diffusion  coefficients 
and  the  boundary  conditions  are  varied. 
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ABSTRACT:  < U i  Studies  of  premixed  turbulent  V-shaped 

flames  have  been  carried  out  using  two-point  Rayleigh 
scattering  Density  f luctua t ion  intens i t ies .  two  point 
density  covariances,  and  mean  density  profiles  were  found 
to  be  in  good  agreement  with  a  wrinkled  laminar  flame 
model  which  is  an  extension  of  the  Bray  Moss  Libby  model. 
Ttie  probability  density  function  for  the  location  of  the 
flame  sheet  within  the  turbulent  flame  brush  was  measured 
and  found  to  be  approximately  gaussian.  Mean  density 
profiles  of  the  turbulent  flame  brush  were  found  to  have 
a  self  similar  behavior  when  scaled  with  the  maximum 
slope  thickness  A  new  optical  system  was  developed  to 
make  time  resolved  Rayleigh  scattering  measurements  along 
a  length  of  a  laser  beam,  thus  extending  the  two  point 
technique  to  a  multipoint  one.  Keywords:  Premixed 
turbulent  flame  structure;  Rayleigh  scattering 
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ABSTRACT.  (Ul  This  final  report  consists  of  two  parts 
The  first  part  is  a  computer  simulation  of  the  functional 
architecture  of  visual  cortex,  and  an  examination  of  the 
possible  significance  that  this  architecture  may  have  for 
understanding  both  human  visual  computation  and  machine 
vision  The  second  part  of  this  report  is  a 
psychophys ica I  f nves t igat i on  of  human  shape  perception  in 
terms  of  boundary  descriptors  of  curvature.  Keywords: 
Vision.  Psyc  >ophysics.  Image  processing. 
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ABSTRACT:  (U)  The  strong  Markov  property  of  a  process  X 

at  a  stopping  time  tau  may  be  split  into  a  conditional 
independence  part  (Cl)  and  a  homogeneity  part  (HI 
However,  it  turns  out  that  <H)  often  implies  at  least 
some  version  of  ICI)  In  the  present  paper,  we  shall 
assume  that  (H)  holds  on  the  set  (X  is  a  member  of  B  i  . 
for  all  stopping  times  tau  such  that  X  is  a  member  of  Fa. 
s  .  where  F  is  a  closed  recurrent  subset  of  the  state 
space  S.  while  B  is  a  proper  subset  of  F.  If  F’S,  then 
1 C I )  will  hold  on  (X  Is  a  member  of  B'  for  every  stopping 
time  tau.  so  in  this  case  X  is  regenerative  in  B  In  the 
general  case,  the  same  statement  is  conditionally  true  in 
a  suitable  sense,  given  some  shift  invariant  delta-field 
1  Author ) 
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SUPPLEMENTARY  NOTE  Pub  in  IEEE  Computer  Society.  p61-69 
1985, 


ABSTRACT:  lUl  This  document  presents  an  algorithm  that 
computes  the  Vorono I  diagram  of  a  set  of  point  lying  on 
the  surface  of  a  possibly  nonconvex  polyhedron  Distances 
are  measured  in  the  Euclidean  metric  along  the  surface  of 
the  polyhedron  7 fie  algorithm  runs  in  Oin  squared  log  n) 
time  and  requires  Oin  squared)  space  to  store  the  final 
data  structure,  where  n  is  the  maximum  of  the  number  of 
edges  and  source  points  on  the  polyhedron.  This  algorithm 
generalises  or  improves  the  running  times  of  a  number  of 
shortest  path  problems  both  on  polyhedra  and  in  the  plane 
amidst  polygonal  obstacles  By  applying  standard 
algorithms  for  point  location,  we  can  determine  the 
distance  from  a  query  point  to  the  nearest  source  in 
Oi  log  ni  time  and  can  list  the  shortest  path  in  Oik  +  log 
ni  time,  where  k  is  the  number  of  faces  traversed  by  the 
path.  The  algorithm  achieves  Its  efficiency  by  a  novel 
method  of  searching  the  polyhedron's  surface.  < Author) 
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ABSTRACT:  <Ul  This  reprint  describes  an  environment 
based  upon  a  syntax  directed  editor  The  issues  that  are 
presented  are  the  tradeoffs  necessary  to  engineer  this 
environment  on  small  microprocessors  Some  of  the  issues 
discussed  include  user  interface,  designs  considerations 
for  multiple  machines  and  multiple  target  languages  and 
performance  issues  on  a  machine  like  the  IBM  PC  The 
current  environment  is  designed  for  Pascal,  but  can  be 
used  to  handle  related  languages  like  C  and  Ada.  Keywords 
Symposia;  Computer  workstations  (Author) 
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ABSTRACT:  fU>  A  study  of  arc  discharge  strength  uas 

carried  out.  emphasizing  its  variation  with  the  thickness 
of  the  dielectric-sheet  specimens  which  had  been  exposed 
to  an  incident  20  keV  electron  beam  at  a  current  density 
of  a  thickness  at  which  the  peak  current  and  the  energy 
released  into  a  load  resistor  are  maximized.  The  addition 
of  a  low-energy  ion  beam  was  found  to  reduce  discharge 
strength  without  significantly  altering  thickness-scaling. 

Also,  experimental  evidence  was  presented  for  a  new 
effect  called  the  ion  spot  phenomenon  in  which  the 
incident  ions  are  focussed  into  a  central  spot  which  then 
glows  due  to  e lectron- impact  luminescence  The  first 
stage  in  the  analysis  of  the  ion  spot  phenomenon  has  been 
carried  out  and  is  described  in  this  report  A  two- 
dimensional  analysis  reveals  complex  ion  trajectories 
which  produce  not  only  a  strip  (equivalent  to  a  spot!  of 
ion  deposition,  but  are  also  such  as  to  produce  a  spot 
with  very  sharply  defined  edges,  just  as  observed 
experimentally.  As  for  the  spacecraf t -chargi ng 
experimental  facility,  a  chamber  capable  of  holding 
specimens  up  to  30  cm  diameter  has  been  completed  Arc 
discharges  of  700  A  peak  have  been  recorded  for  the 
largest  specimens  and  a  system  for  making  surface 
potential  m€  isurements  has  been  tested. 
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ABSTRACT  lU)  This  project  has  examined  reactions  of 
orqanSc  molecules  on  transition  metal  surfaces  to  develop 
a  mechanistic  framework  for  clasifying  surface  reactions 
Electron  and  mass  spectroscopies  in  conjunction  with 
infrared  spectroscopy  have  been  used  to  examine  reactions 
of  organic  compounds  on  i/eH  character  i  zed  tungsten  and 
nickel  surfaces  in  vacuum,  as  well  as  using  voltammetry 
with  infrared  spectroscopy  to  study  reactions  on  platinum 
electrodes  The  semi  -  inf  ini te  nature  of  the  metal  surface 
provides  a  reagent  that  Can  act  as  both  an  electron  donor 
and  acceptor  from  the  same  Fermi  level  The  surface  also 
imposes  steric  constraints  that  cause  dramatic  changes  in 
adsorption  with  subtle  changes  in  molecular  structure 
These  effects  have  been  demonstrated  through 
spectroscope c  measurements  of  the  molecular  orientation 
and  surface  reactions  of  benzene  and  pyradine  and  their 
methy 1 -subst i tuted  derivatives  on  a  Nil  1001  surface 
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(U)  Failure  Propagation  in  Continuum  Models  of  LSS  (Large 
Space  Structures).  Part  1 

DESCRIPTIVE  NOTE:  Technical  rept .  1  Sep- 1  Nov  85. 

MOV  85  30P 
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ABSTRACT  I U  )  Large  space  structures  ( LSS t  can  often  be 
modelled  adequately  as  equivalent  anisotropic  continua 
In  this  study  concepts  in  failure  mechanics  and  wave 
propagation  are  applied  to  analyze  the  dynamic  failure 
i fracture,  buckling,  joint  disassembly,  etc  )  and  failure 
arrest  behavior  of  such  an  equivalent  continuum.  For 
simplicity,  the  equivalent  continuum  is  assumed  to  be 
orthotropic  Furthermore,  the  transverse  shear 
deformation  of  the  equivalent  continuum  is  assumed  to 
dominate  Double  cantilever  beam  models  are  well 
established  fracture  mechanics  models  in  the  study  of 
crack  propagation  in  a  continuum.  An  orthotropic  double 
cantilever  shear  beam  ( DCSB I  model  is  adopted  here  to 
study  Mode  I  dynamic  failure  (which  for  convenience  is 
assumed  to  be  fracture)  and  arrest  in  continuum  models  of 
lattice  structure'. .  The  orthotropic  DCSB  model  consists 
of  both  a  primary  material  and  a  finite  width  arrester 
section  The  DCSB  model  has  predicted  that  under  the 
proper  conditions  the  crack  may  arrest  when  any  of  the 
following  conditions  is  satisfied:  1)  When  the  initial 
ref lected  disturbance  catches  the  crack  tip.  before  the 
crack  tip  reaches  the  arrester  section;  2i  When  the  crack 
tip  enters  the  arrestt  '  section;  3)  When  the  crack  tip 
exits  the  arrester  sec  io.  or  4)  When  the  initial 
reflected  disturbance  catches  the  crack  tip,  after  the 
crack  tip  has  exited  from  the  arrester  section  It  is 
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shown  that  condition  <t)  is  absolute,  meaning  that  Die 
crack  is  always  arrested.  Achieving  conditions  f  2 i ,  i3> 
and  i 4 )  may  or  may  not  result  in  crack  arrest.  Condition 
(3  i  is  independent  of  either  conditions  12)  or  (4i  is  a 
less  stringent  condition  (that  is.  easier  to  satisfy  the 
arrest  criterion)  than  condition  (2). 

DESCRIPTORS:  <U>  *  SPACE  SYSTEMS.  'STRUCTURES. 
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MECHANICS.  EXIIS.  MATERIALS,  SHEAR  PROPERTIES.  WAVE 
PROPAGATION.  DISASSEMBLY.  REFLECTION.  DEFORMATION, 
TRANSVERSE 
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ABSTRACT  t  U  l  Wave  propagation  characteristics  of  large 
space  structures  <LSS»  affect  their  performance, 
integrity  and  the  ability  to  nondestruct i vel y  assess 
their  integrity  In  this  study,  wave  propagation 
character ist ics  of  a  periodic  lattice  structure  are 
determined  experimentally.  The  structure  considered  is  an 
aluminum  multi-bay  planar  lattice.  Two  ultrasonic 
piezoceramic  longitudinal  transducers  are  mounted  at 
various  locations  on  the  structure.  Wave  measurements  are 
obtained  by  injecting  an  impulsive  load  via  the 
transmitting  transducer  and  recording  the  response  via 
the  receiving  transducer.  The  waves  injected  into  the 
structure  are  longitudinal  waves,  transverse  to  the 
surface,  although  a  complex  stress  distribution  which  may 
be  described  by  directivity  functions  is  actually 
realized  The  impulsive  loading  signal  has  a  broad 
frequency  spectrum  containing  frequencies  greater  than  0 
5  MHz  This  preliminary  experimental  study  demonstrates 
that  wave  propagation  characteristics  of  a  lattice 
structure  can  he  obtained  In  particular,  the  wave  speed, 
the  frequency  at  the  maximum  amplitude  of  the  output 
spectrum,  and  the  attenuation  of  the  maximum  amplitude  of 
the  output  spectrum  per  lattice  bay  traversed  appear  to 
be  useful  parameters  in  the  characterization  of  wave 
propagation  properties  of  LSS.  Further  study  should 
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investigate  the  effects  of  boundaries,  lattice  member 
connectivities,  and  structural  defects  on  these 
parameters.  Perhaps .  statistical  energy  analysis  or 
pattern  recognition  techniques  would  also  be  of  benefit 
in  such  efforts 
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iUi  An  Investigation  of  the  Use  of  Steady-State  Evoked 
Potentials  for  Human  Performance  and  Workload 
Assessment  and  Control . 
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ABSTRACT  )U»  This  program  of  research  investigated 
Steady  State  Evoked  Potential  ( SSEP  )  measures  to 
determine  their  utility  for  evaluating  sensory  inputs, 
workload,  and  performance  variables  in  human  operators  A 
primary  purpose  was  to  find  techniques  and  measures  that 
could  be  generalized  to  groups  of  subjects  in  operational 
environments  SSEP  measures  included  power  (amplitude), 
coherence  phase  lag.  and  Relative  Transmission  Time  I  RTT ) 
Included  in  this  effort  were  studies  of:  1  Frequency 
masking',  uhero  multiple  frequencies  were  presented 
simultaneously  2.  Sensory  Inputs  which  may  manipulate 
SSEP  ie  g  color,  intensity,  cross  modal i ty  s t i mu  1  a t i on ) . 

3  Correlation  of  SSEP  measures  with  fatigue  and  task 
difficulty  4  The  relationship  between  oerformarice  in  a 
tracking  task  and  SSEP  measures 
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SUPPLEMENTARY  NOTE:  Pub  in  Jnl  .  of  Organometa I  1 ic 

Chemistry.  v296  p339-349  1985 

ABSTRACT:  t  U )  The  Lewis  acid  redistribution  reaction  has 

been  a  useful  synthetic  tool  in  organometa I l ic  chemistry 
with  a  particularly  successful  record  in  Group  IV  The 
reaction  leads  to  and  equilibrium  mixture  of  all  possible 
combinations  of  R  and  R'  on  the  metal  Since  the  relative 
stability  of  the  components  determines  the  distribution 
of  products,  this  route  is  most  useful  for  preparing 
thermodynamically  stable  compounds.  The  syntheses  of  1 
methy I  -  1 -germaadamantane  and  1 -chi oro- 1  - germaadamantane 
are  described  Attempts  to  prepare  the  1 -methyl -1- 
stannaadamantane  and  the  novel  cage  systems.  1-silatris- 
nor-  and  1  s i 1  a tr i s -homo-adaman tanes  are  also  described 
as  well  as  the  syntheses  of  a  variety  of  Group  IV  1.3,5- 
tr i subs t i tuted  cyclohexanes.  Keywords:  Lewis  acid 
catalysis 

DESCRIPTORS:  <U>  ♦ ADAMANT ANES .  ’GERMANIUM  COMPOUNDS. 

♦  SYNTHESIS) CHEMISTRY > .  » ORGANOME T AL L I C  COMPOUNDS,  TIN 
COMPOUNDS.  SIl ICON  COMPOUNDS.  CYCLOHEXANES.  ACIOS. 
CATALYSIS.  STABILITY.  DISTRIBUTION.  REPRINTS 

IDENTIFIERS:  <U>  Adamant ane/ 1  - me thy  1  1  germa .  Lewis 

acids.  PE61102T.  WUAr0SR23O3B2 


AD  A 166  202 


UNCLASSIFIED 


PAGE 


107 


EVK5:»I 


w 


f 

I 


UNCLASSIFIED 


OTIC 

REPORT  BIBLIOGRAPHY 

SEARCH  CONTROL 

NO.  EVK5SI 

AD- A  166  201 

7/3 

7/4 

20/2 

AD- A  166  201 

CONT INUED 

NORTH  DAKOTA 

STATE  UNI V 

FARGO 

DEPT  OF 

CHEMISTRY 

IDENTIFIERS:  (U»  Naphtha  1 ene/ 1 . 8 - B i s < Tr i me thy  1 s i l y 1  i 

(U)  Structure  of  1 . 8-Bisl tr  imethylsi lyl  tnaphtha l ene.  Cl  16 )  PE61102F.  WUAr0SR2303B2 

Hi  24  IS i  (  2  l . 

PFSCRIPTIVE  NOTE:  Rept  for  1  Nov  84-31  Oct  85, 

85  4P 

PERSONAL  AUTHORS:  Soori yakumaran. Ra tnasabapathy  ;Boudjouk. 

Philip  ; Garvey. Roy  G. 

CONTRACT  NO  AFOSR - 84 -0008 

PROJECT  NO  2303 

TASK  NO  B2 

MONITOR:  AFOSR 

TR  -  86  -01 15 

UNCLASSJMED  REPORT 


SUPPLEMENTARY  NOTE:  Pub.  in  Acta  Crystal lograohy.  vC-41 

p 1 348  -  1 350  1985. 

ABSTRACT:  (Ui  The  molecular  structure  and  non-hydrogen- 

atom  identification  is  found  in  Fig.  1.  Fractional  atomic 
coordinates  are  presented  in  Table  2.  Important 
conformational  and  geometric  parameters  are  presented  in 
Table  3.  1 . 8 - B i s ( tr i me  thy  1 s i l y 1  inaphtha lene  displays  the 

effect  of  intramolecular  strain  associated  with  bulky 
substituent  groups  at  the  peri  positions  The  15.3  deg 
tw'st  of  the  Ci  1  ) -Cl  9  )  -C(  8  )  and  C(4l  CMOI-CIS)  planes 
ab  .  the  C(9»-C(10>  axis,  the  near  2  symmetry  of  the 
molecule,  and  the  0.97  A  deflection  of  the  peri  ICH3)3Si~ 
groups  from  the  mean  molecular  plane  confirm  the 
resemblance  to  ether  members  of  the  homologous  series  of 
18  b i s ( t r i methy 1 e l ement i -  naphthalenes.  Closer 
examination  of  the  bonding  parameters  collected  in  Table 
4  shows  1  (b)  to  be  more  T ll  a  1(c)  than  1(a).  The 
alignment  of  lib)  in  relation  to  the  orthorhombic 
crystallographic  axes  is  shown  in  Fig.  2.  Keywords: 

Steric  interactions. 
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SUPPLEMENTARY  NOTE:  Pub.  in  Contemporary  Mathematics.  v47 

p369 -  400  1985 

ABSTRACT:  (U)  This  reprint  provides  an  introduction  to 

definitions  and  known  facts  relating  to  the  stabilization 
of  parametrized  families  of  linear  systems  using  static 
and  dynamic  controllers.  New  results  are  given  in  the 
rational  and  polynomial  cases  (Author) 
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ABSTRACT:  <U>  In  the  failure  of  rock  in  an  underground 

nuclear  explosion  it  has  often  been  assumed  that  failure 
occurs  in  compression  which  has  led  to  difficulties  in 
modeling.  The  Bridgman  ring  experiment,  in  which  a  hard 
rubber  ring  slipped  over  a  steel  rod  was  observed  to 
split  when  subjected  to  a  hydrostatic  confining  pressure, 
was  repeated  using  pyrex  glass  rings.  Three  cases  were 
studied:  1)  in  which  both  ring  and  rod  were  unjacketed.  21 
in  which  the  inner  wall  of  the  ring  was  sealed  from  the 
pressure  medium,  and  3)  In  which  both  rod  and  ring  were 
completely  jacketed.  In  the  first  two  cases,  the  ring  was 
observed  to  split  abruptly,  with  a  single  axial  crack 
when  confining  pressure  reached  a  critical  level  In  the 
third  case  no  abrupt  failure  occurred  but  a  number  of 
axial  crocks  were  found  to  have  formed,  grown  stably,  but 
did  not  penetrate  the  outer  wall  of  the  ring  The  first 
two  cases  are  explained  by  hydraulic  fracturing  of  the 
ring.  Observations  and  analysis  indicate  that  in  the 
third  case  the  cracks  initiated  at  flaws  on  the  inner 
surface  of  the  ring  and  propagated  outwards  in  a  stable 
manner  This  case,  in  which  a  tensile  crack  propagates  in 
an  all  around  compressive  stress  field,  provides  some 
insight  into  axial  cracking  of  rock  in  tri axial 
compression  and  tensile  failure  of  rock  under  radial 
shock  loading  These  results  r re  suggestive  hut  not 
conclusive  as  regards  the  seismic  coup l i  rig  problem. 
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SUPPLEMENTARY  NOTE:  Sponsored  in  part  by  Grant  NSF  DMS82- 

05355 

ABSTRACT:  (U>  For  systems  of  react i on-di f f us  ion 

equations  with  Neumann  boundary  conditions,  it  is  shown 
that  the  solutions  are  asymptotic  to  the  solutions  of  an 
ordinary  differential  equation  If  the  diffusivity  is 
large  The  methods  apply  also  to  reaction-diffusion 
systems  with  time  delays.  Keywords:  Applied  mathematics; 
Differential  equations.  ( Author l 
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ABSTRACT  <U)  The  technical  report  describes  the  design 
and  construction  of  a  state  of  the  art.  large  aperture 
focussing  spectrograph  of  the  Johann/ Johannson  geometry, 
specially  developed  for  the  low  energy  x  ray  region  of  50~ 
5000  eV  The  spec t rograph i c  system  includes  (1)  a  four 
kilowatt,  demountable  low  voltage  x  ray  excitation  source. 
12)  a  three-position  holder  for  samples  which  are  closely 
coupled  to  the  excitation  source  and  with  a  variable  take¬ 
off  angle.  13)  a  stepping  motor  driven  scanner  which 
accomodates  large  aperture  curved  crystal  analyzers,  a  10 
In.  diameter  focussing  circle,  and  an  automatically 
adjusted  exit  slit  that  provides  a  constant  solid  angle 
of  measured  radiation  from  the  same  sample  area  and  at 
the  same  time  take  off  angle  for  all  Bragg  angles,  c  4 ) 
tunable  gas  flow,  sub- atmospher i c  pressure  counter,  and 
finally  (5)  provisions  for  a  rapid  and  easy  interchange 
of  thin  window  filter  mounts  for  both  the  x  ray  source 
and  for  the  counter.  A  small  computer  has  been  specially 
interfaced  to  provides  scan  control .  data  acquisition  and 
presentation,  and  preliminary  data  analysis.  It  Is 
connected  to  a  large  computer  for  programmed  resolution 
enhancement,  de-convolution  and  the  determination  of 
absolute  radiative  yields  from  the  experimental, 
overlapping  atomic  or  molecular  orbital  spectral 
components 
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ABSTRACT-  IU>  Significant  accomplishments  of  this 
program  include:  the  first  microwave  pumping  of  an 
excimer  laser;  the  first  use  of  pulsed  hollow  cathode 
technology  to  produce  substantial  quantities  of  core 
excited  metastable  atoms  the  use  of  these  metastable 
atoms  to  delineate  a  parnla!  Grotrian  diagram  for  core 
excited  sodium;  the  proposal  of  the  concept  of  quasi - 
metastable  quartet  levels  and  the  experimental 
verification  of  their  Importance  in  the  column  I  roetals; 
and  the  proposal  for  short  wavelength  systems  based  on 
super  Coster  Kronig  transitions.  Keywords:  Laser 
technology;  Extreme  ultraviolet  physics. 
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ABSTRACT:  <Ui  A  list  of  publications  of  the  research 

performed  during  the  period  1/1/80-6/30/84  is  provided. 
Theoretical  research  has  been  conducted  a)  on  ion- ion 
recombination  in  high  pressure  plasmas,  bl  on  the  theory 
of  Rydberg  collisions  with  electrons,  ions  and  neutrals, 
and  c)  on  the  theory  of  ion-molecule  collisions  at  (1  eV- 
5  keV )  /  AMU .  Papers  in  these  topics  (ai-(cl  have  been 
unit  ten  up  and  published  as  papers  already  submitted  to 
AFOSR.  In  particular,  a  new  and  basic  theory  of  ion -ion 
recombination  in  a  dense  gas  has  been  developed  from 
basic  microscopic  principles.  The  recombination  rate  is 
provided  as  a  function  of  gas  density  and  time.  The 
theory  has  been  published  in  papers  already  submitted  to 
AroSR.  Appendix  A  of  this  report  contains  the  published 
chapter  on  Theory  of  Ion-Molecule  collisions  at  M  eV-50 
keV l/AMU. 
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Availability:  Document  partially  illegible 

ABSTRACT:  1U)  Amplification  of  natural  disturbances  in  a 

flat  plate  laminar  boundary  layer  at  edge  Mach  number  3 
have  been  measured  in  a  supersonic  wind  tunnel  with  and 
without  turbulent  sidewall  boundary  layers.  Detailed 
flowfield  measurements  were  made  to  define  the  self- 
similar  region  and  the  point  where  the  velocity  profile 
first  departs  from  the  B Iasi  us  theory.  The  first 
instability  mode  was  detected  with  a  minimum  critical 
momentum  Reynolds  number  of  190  and  a  maximum  amplified 
frequency  of  0.000225.  Amplification  rates  for  this  mode 
agree  with  the  available  theoretical  predictions,  and  its 
low-frequency.  low-R  region  is  not  as  distorted  by 
monotonic  amplification  as  previously  thought.  A  second, 
very  prominent  and  extensive  instability  was  found  which 
extends  to  n.jch  higher  frequenc  es  beyond  F  -  0.00035  and 
which  dominates  the  pretrans i t 1 cna l  flow  The  neutral 
branch  location  of  this  mode  associates  it  with  the 
second  instability  mode  found  in  hypersonic  flow  and 
serves  to  clarify  and  present  a  stability  diagram 
rational  over  the  M  =  0-8  range.  The  overall  amplitude 
gain  before  the  first  departure  is  still  confined  to  low 
frequencies  with  the  first  mode  contributing  little  net 
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gain,  the  combined  first -second  modes  contributing  a  gain 
of  about  3.  while  an  additional  factor  c*  5-10  is 
provided  by  a  mechanism  active  near  the  leading  edge  and 
apparently  consistent  with  Mack's  forcing-stability 
approach.  Keywords:  Boundary  layer  transition.  Laminar 
boundary  layer.  Computer  programs . 
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ABSTRACT:  (Ul  Radiative  augmented  combustion  is  based  on 

the  fact  that  radiation  of  selected  wavelengths  is 
capable  of  photodi ssoci a t i ng  stable  molecules,  combustion 
intermediates  and  other  inhibiting  species  into  reactive 
radicals.  Subsequent  increases  in  concentrations  of  these 
radicals  can  modify  the  overall  kinetics  and  produce 
radiative  ignition  and  combustion  enhancements  The 
potential  of  this  technique  was  previously  demonstrated 
under  static  conditions.  Recently,  it  has  been  also 
demonstrated  under  flow  conditions,  with  advanced  vacuum 
ultraviolet  ( VUV  )  and  ultraviolet  ( UV )  light  sources 
This  program  emphasizes  research  on  the  interaction 
between  VUV/UV  radiation  and  combustion  under  flow 
conditions.  The  main  objective  is  to  demonstrate  proof  of 
concept  by  radiatively  igniting  combustible  mixtures  at 
condi tions  where  thermal  Ignition  is  unreliable. 
Additional  objectives  are  to  provide  non- i ntrus i ve 
(optical)  flameholding  and  to  increase  flame  speed. 
Another  important  goal  is  to  improve  the  fundamental 
unders tandi ng  of  the  role  of  photochemical  reactions 
within  the  whole  kinetic  scheme,  and  ultimately  to 
identify  the  most  effective  photodi ssoc i a t i ve  path. 
Consequent  1 y ,  the  program  is  divided  into  two  main 
subjects:  ignition  and  enhancement. 
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ABSTRACT:  f  U  >  Data  from  Nb/Sn  and  Nb/Al  diffusion  couple 

experiments  provided  supporting  evidence  f or  a  proposed 
hypothesis  that  superconducting  A 15  compounds  are  formed 
via  an  oxygen  catalyzed  reaction.  Both  epitaxy,  and  the 
addition  of  an  impurity  (carbon)  were  successful  in 
increasing  the  critical  temperatures  of  NbN  deposited  at 
low  temperature.  Critical  temperatures  of  over  16K  were 
obtained  in  epitaxially  grown  NbN  films  sputtered  on 
substrates  held  at  less  than  100  C.  RHEEO  and  X-ray 
rocking  curve  data  show  that  the  new  UHV  deposition  and 
analytical  facility  has  the  capability  for  epitaxially 
growing  high  quality  single  crystals  of  the 
technologically  important  A15  and  B1  superconductors.  Low- 
leakage  all -NbN  tunnel  junctions  have  been  developed  with 
ion  beam  oxidized  A1  and  Mg  barriers,  or  rf  sputtered  MgO 
barriers.  The  first  Nb-Sn  based  junctions  with  refractory 
counterelectrodes  were  fabricated.  XPS.  RHEED,  and 
tunneling  have  been  used  to  character ize:  1)  the 
structure  of  epitaxial  films,  2)  the  role  of  ion  beam 
oxidation  in  the  preparation  of  tunnel  barriers  that  can 
be  used  with  refractory  counterelectrodes,  and  3) 
anisotropic  surface  oxide  growth  on  single-crystal  films. 

Nb  single  crystal  films  were  prepared  which  have  three 
times  lower  rf  surface  losses  compared  to  polycrystalline 
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ABSTRACT:  I U  >  The  optical  punping  technique  in  GaAs  has 

led  to  the  development  of  a  novel  and  highly  sensitis'e 
optica!  tempera ture  sensor .  Completed  is  the  experiment 
on  two  photon  optical  pumping  in  ZnO.  An  external  cavity 
semiconductor  laser  involving  ZnO  as  a  gain  medium  was 
demonstrated  under  two-photon  excitation.  This  laser 
should  have  a  major  impact  on  the  development  of  tunable 
blue- green  radiation  For  submarine  communication 
Completed  is  a  paper  on  heat  buildup  in  semiconductor 
platelets  New  lasers  are  used  to  exp) ore  elementary 
excitation  in  optical  thin  film  layers  of  semiconductors. 
This  has  led  to  the  first  demonstration  of  the 
feasibility  of  room  temperature  operation  of  a  tunable 
coherent  source  involving  multiple  quantum  well  material. 
Completed  is  the  construction  of  a  simple  remote  (non¬ 
contact)  temperature  sensor  to  directly  measure  heat 
buildup  in  semiconductor  materials  as  a  result  of  high 
power  optical  laser  excitation,  as  proposed  in  part  F  of 
our  research  proposal.  Finally,  an  experiment  involving 
optical  frequency  mixing  to  probe  electrodynamics  in  the 
GaAlAs  multiple  quantumwel 1  and  super  lattice  structures, 
utilizing  our  two  recently  constructed  tunable  laser 
systems,  has  been  successful  Attempts  were  focused  on 
observing  a  number  of  new  optical  effects  including 
nonlinear  absorption  and  transmission  phenomena,  enhanced 
spontaneous  and  stimulated  light  scattering  processes, 
etc  The  construction  of  an  external  cavity  semiconductor 
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ABSTRACT:  ( U »  Let  (N  sub  i.  M  sub  1)  be  i  i  d  copies  of 

a  Cox  pair  (N.Mi,  with  the  Cox  processes  N  sub  i,  but  not 
the  directing  measures  M  Sub  i ,  observable.  Suppose  that 
the  probability  law  of  IN.M)  belongs  to  a  finite¬ 
dimensional  parametric  family  sub  theta  but  is  otherwise 
unknown  Approximations  are  derived  for  state  estimators. 
Under  standard  smoothness  and  regularity  assumptions  n 
times  the  difference  between  the  ture  and  pseduo-stae 
estimators  converges  in  distribution  to  a  Gaussian  random 
measure,  with  respect  to  the  variation  norm  topology. 
Computation  of  maximum  likelihood  estimators  by  the  EM 
algorithm  is  discussed  in  general  and  for  two  specific 
examples  Keywords:  Parametric  statistical  model;  Maximum 
likelihood  estimator;  EM  algorithm. 
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SUPPLEMENTARY  NOTE:  See  also  Volume  1.  AD-A166  176. 

ABSTRACT:  (U)  The  United  States  Air  Force  Graduate 

Student  Summer  Support  Program  (USAF-GSSSP)  is  conducted 
under  the  United  States  Air  Force  Summer  Faculty  Research 
Program.  The  program  provides  funds  for  selected  graduate 
students  to  work  at  an  appropriate  Air  Torce  Facility 
with  a  supervising  professor  who  holds  a  concurrent 
Summer  Faculty  Research  Program  appointment  or  with  a 
supervising  Air  Force  Engineer.  The  specific  objectives 
of  the  1985  USAF-GSSSP  are:  To  provide  a  productive  means 
for  the  graduate  students  to  participate  in  research  at 
the  Air  Force  Weapons  Laboratory;  To  stimulate  continuing 
professional  association  among  the  Scholars  and  their 
professional  peers  in  the  Air  Torce;  To  further  the 
research  objectives  of  the  United  States  Air  Force;  To 
enhance  the  research  productivity.  This  two  volume 
document  is  a  compilation  of  the  final  reports  written  by 
the  assigned  students  members  about  their  summer  research 
ef  forts . 
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ABSTRACT  (Ul  The  United  States  Air  Force  Graduate 

Student  Summer  Support  Program  lUSAF-GSSSPi  is  conducted 
under  the  United  States  Air  Force  Summer  Faculty  Research 
Program  The  program  provides  funds  for  selected  graduate 
students  to  work  at  an  approoriate  Air  Force  Facility 
with  a  supervising  professor  who  holds  a  concurrent 
Summer  Faculty  Research  Program  appointment  or  with  a 
supervising  Air  Force  Engineer.  The  specific  objectives 
of  the  1985  USAF-GSSSP  are:  To  provide  a  productive  means 
for  the  graduate  students  to  participate  in  research  at 
the  Air  Torce  Weapons  Laboratory:  To  stimulate  continuing 
professional  association  among  the  Scholars  and  their 
professional  peers  in  the  Air  Force;  To  further  the 
research  objectives  of  the  United  States  Air  Force;  To 
enhance  the  research  productivity.  This  two  volume 
document  is  a  compilation  of  the  final  reports  written  by 
the  assigned  students  members  about  their  summer  research 
ef  forts . 
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ABSTRACT;  (U>  The  United  States  Air  Torce  Graduate 

Student  Summer  Support  Program  (USAT-GSSSP)  is  conducted 
under  the  United  States  Air  Force  Summer  Faculty  Research 
Program.  The  program  provides  funds  for  selected  graduate 
students  to  work  at  an  appropriate  Air  Force  Facility 
with  a  supervising  professor  who  holds  a  concurrent 
Summer  r acuity  Research  Program  appointment  or  with  a 
supervising  Air  Force  Engineer.  The  specific  objectives 
of  the  1985  USAF-GSSSP  are:  To  provide  a  productive  means 
for  the  graduate  students  to  participate  in  research  at 
the  Air  Torce  Weapons  Laboratory;  To  stimulate  continuing 
professional  association  among  the  Scholars  and  their 
professional  peers  in  the  Air  Force;  To  further  the 
research  objectives  of  the  United  States  Air  force.  To 
enhance  the  research  produc t I v I ty .  This  two  volume 
document  Is  a  compilation  of  the  final  reports  written  by 
the  assigned  students  members  about  their  summer  research 
ef  forts. 
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ABSTRACT:  I U  )  The  Graduate  Student  Summer  Support 

Program  (GSSSP»  is  conducted  as  part  of  the  Summer 
Faculty  Research  Program  as  the  Air  Force  Office  of 
Scientific  Fesearch  The  program  provides  opportunities 
for  research  in  the  physical  sciences,  engineering,  life 
sciences,  business,  and  admi ni s tra t i ve  sciences  The 
program  has  been  effective  in  providing  basic  research 
oppor  tuni  t  ie«:  to  the  Graduate  Students  of  uni  vers  i  t  i  es  . 
colleges,  and  technical  institutions  throughout  the 
United  States  The  program  is  available  to  Graduate 
Students  enrolled  in  either  Masters  Degree  or  Doctorate 
Programs  It  has  proven  especially  beneficial  to  the 
students  who  are  starting  their  academ.c  research 
programs.  Beginning  with  the  1982  program,  research 
opportunities  were  provided  for  17  graduate  students  THe 
1982  pilot  student  program  was  highly  successful  and  was 
expanded  in  1983  to  53  students;  there  were  84  graduate 
students  In  trie  1984  program.  This  document  lists  the 
participants  and  abstracts  of  their  research  completed  on 
this  project 
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ABSTRACT  'U»  Analyses  of  material  damping  and 
optimization  of  both  material  damping  and  specific 
stiffness  of  laminated,  cont  nuous  or  discontinuous  fiber 
reinforced  polymer  matrix  is  the  major  objective  of  this 
Study  The  analytical  solution  was  achieved  by  using  a 
force  balanced  model  to  derive  the  equivalent  modulus  of 
unidirectional  aligned  short  fiber  composites  We  then 
apply  the  o 1  as t i c - v i scoe 1  as t i c  correspondence  principle 
and  separating  tno  real  and  imaginary  parts  to  obtain  the 
storage  and  the  loss  moduli  of  the  composite  In 
laminated  composites  we  alsc  investigate  the  influence  of 
.ntei lacunar  stress  on  damping  To  this  end,  we  use  a 
finite  element  program  to  evaluate  the  three-dimensional 
stress  distribution  in  the  plane  of  each  lamina  and  also 
at  each  interface.  We  then  formulate  the  total  strain 
ene-gy  and  apply  the  elastic-viscoelastic  correspondence 
principle  to  obtain  the  analytical  expression  of  damping 
of  laminated  composite*.,  which  is  defined  as  the  ratio  of 
the  energy  dissipated  per  rycl?  and  the  ‘otal  energy 
Analytical  results  are  compared  with  those  ob* lined  from 
classical  two  dimensional  lamination  theory.  Sequential 
Simplex  method,  laminated  plate  theory,  and  an  elastic- 
v i scoe I  as  tic  correspondence  principle  arc  used  to 
opt^mi^e  both  material  dampinq  ard  a  specific  stiffness 
of  compos i tr  s 
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ABSTRACT:  t U 1  Porous  polymers  containing  various  metal 

chelates  bonded  to  nitrogen  functionalities  on  the 
surface  of  the  polymer  have  been  synthesized  and  found  to 
bind  oxygen  reversibly.  The  stationary  phases  containing 
5. 5  '  -(  1 . 2-cthanedl y Idini trllo  )  bisi 2 , 2  7  tri methyl -3- 
octanonato Icobal ti 1 1  1  were  found  to  be  the  most  suitable 
of  the  phases  investigated  for  separating  oxygen  from 
argon,  nitrogen,  and  carbon  monoxide  At  ambient 
temperatures,  near  25  C.  the  reversible  interaction  of 
molecular  oxygen  with  the  transition-metal  complex  bonded 
to  the  stationary  phase  results  In  a  marked  increase  in 
the  retention  time  of  oxygen,  relative  to  species  that 
have  similar  retention  times  in  columns  that  do  not 
contain  the  metal  chelate.  The  stationary  phase  can  be 
used  alone  to  achieve  the  separation  of  low  molecular 
weight  gases  or  in  series  with  another  column.  The  metal 
chelate  stationary  phase  is  selective  for  oxygen  and 
little  change  in  the  retention  time  of  oxygen  is  observed 
after  hundreds  of  injections  over  a  several -month  period, 
indicating  that  no  appreciable  degradation  of  the 
stationary  phase  had  taken  place  under  these  conditions. 
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SUPPLEMENTARY  NOTE:  Pub.  in  Organomeia M fcs .  v4pi3t8- 
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ABSTRACT:  (U)  A l i pha t i ca 1 l y  substituted 

pol ydiorganosi ly 1 enes  display  reversible  thermochromic 
behavior  in  solution  with  a  bathochromic  shift  occurring 
with  decreasing  temperature.  Solutions  of  polymers  (RMeSil 
n.  R=n-propyl  and  n-hexyl.  and  poly ( di -n-propy Is i 1 y lene > 
show  gradual  bathochromic  shifts  of  16-25  nm  from  92  to 
67c.  In  polymers  containing  long  di-n-alkyl  substituents 
( n-alky l =n-buty 1 ,  n-pentyl .  and  n-hexyl)  the  principal 
absorption  band  disappears  as  the  temperature  is  loweed 
and  a  new  band  appears  at  354  nm.  giving  a  toral  red 
shift  of  up  to  44nm.  The  temperature  dependence  of  the  UV 
absorption  maxima  is  thought  to  be  due  to  conformational 
changes  occurring  along  the  polymer  backbone  with 
tempera  ture . 
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ABSTRACT:  <U>  The  research  conducted  under  this  effort 

was  centered  about  general  matrix  methods  and 
applications  of  matrix  theory  in  solving  large  systems  of 
linear  equations  In  particular,  the  class f f feat  ion  of 
certain  factorizations  of  M  matrices  was  undertaken.  An 
extension  of  the  S te i n-Rosenberg  theorem  comparing  the 
spectral  radii  of  matrices  useful  in  constructing 
Iterative  solution  techniques  was  obtained  The  use  of 
summability  methods  and  approximated  conformal  mapping 
techniques  in  the  study  of  iterative  methods  was  pursued. 
Finally,  a  study  of  SOR  and  SSOR  iterative  methods  was 
accomplished  using  the  theory  of  H  matrices  Eleven 
papers  appeared  in  the  referred  literature  during  this 
effort  Keywords:  General  matrix  methods;  Large  systems 
of  linear  equations;  Stein- Rosenberg  theorem. 
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ABSTRACT:  I U )  This  annual  report  briefly  describes 

progress  on  research  in  nonlinear  control  theory.  Results 
reported  include  the  formulation  of  a  new  approach, 
called  design  by  extended  linearization,  for  the  design 
of  nonlinear  feedback  (state,  or  output!  control  laws  for 
nonlinear  systems  This  approach  can  be  based  on  the 
Vol terra  series  input  output  representa t i on,  or.  more 
generally,  on  the  state  equation  representation  of  the 
system  to  be  controlled.  The  design  yields  a  closed- loop 
system  whose  1 i near izat ions  about  constant  operating 
points  have  specified  eigenvalues.  Publications 
describing  the  results  In  details  are  listed. 
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ABSTRACT:  <U1  The  objective  of  this  research  was  to 

improve  understanding  at  a  fundamental  level  of  chemical 
processes  leading  to  the  formation  of  electronically 
excited  products  ( nonadi aba 1 1 c  processes).  The  quasi - 
classical  trajectory  i QCT )  method  was  used  in  order  to 
map  out  various  types  of  nonadiabatic  dynamics,  and  to 
correlate  these  types  of  behaviour  with  the  interaction 
potentials  that  give  rise  to  them.  Three  dimensional 
trajectory  surface  hopping  (TSH)  was  applied  to  pairs  of 
potential  energy  surfaces  that  Interacted  along  a  seam  in 
the  exit  valley  (i.e.  as  products  separated).  This  report 
summarizes  the  molecular  dynamics  of  exoergic  chemical 
reactions  that  yield  products  in  both  ground  and 
electronically  excited  states. 
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ABSTRACT:  <U)  A  method  is  described  for  generating  a 

hyperthermal  beam  of  metastable  H3  molecules,  intense 
enough  for  scattering  and  absorption  spectroscopy 
experiments.  Trom  the  flight  time  of  these  species 
between  source  and  detector  it  is  estimated  that  their 
lifetime  exceeds  40  microsec  and  that  they  are  in  the  2f 
A  state  (Reprints) 
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SUPPLEMENTARY  NOTE:  Pub.  in  Advances  in  Electrochemistry 
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ABSTRACT:  <U>  This  review  covers  three  areas  of 

scientific  investigation  in  which  individual  molecular 
events  can  be  observed  electrochemically.  These  areas  are: 
electrosorption,  the  formation  of  condensed  organic 
monolayers,  and  the  formation  of  bi layer  pores.  After  a 
qualitative  description  of  some  salient  examples,  some  of 
the  kinetics  of  nucleation  and  of  growth,  the  problem  of 
overlap  ,  and  the  statistics  involved.  Keywords. 
Electrodrposi t ion;  Reaction  kinetics. 
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ABSTRACT:  <  U )  Picosecond  excitation  and  subnanosecond 

time  resolution  were  used  to  distinguish  prompt  and 
delayed  emission  in  the  CN  B  bands  from  compounds  XCN 
(  X  =  Cl .  CN,  CH3  )  .  The  prompt  component  originates  from 
unimolecular  dissociation  of  excited  valence  states  of 
C 1 CN  and  (CN12.  From  a  detailed  kinetic  analysis  of  the 
dependence  of  CN  B  emission  on  Initial  pressure,  the 
existence  of  a  long-lived  ica  24-  136  ns  I  precursor 
Iprobably  vitonlcally  excited  positive  parent  ions l  has 
been  postulated.  Ion-molecule  collisions  appear  essential 
for  the  delayed  formation  of  Cbr  B  The  collisions  appear 
essential  for  the  delayed  formation  of  CN  B  The  kinetic 
studies,  in  toto.  have  yielded  a  comprehensive 
mechanistic  picture  of  the  molecular  processes  subsequent 
to  the  impulse  excitation  and  have  emphasized  the 
importance  of  ion -molecule  collision  processes  Keywords 
Chemi luminescence;  Acetonitrile;  Cyanogen;  Chi orocyanogen 
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ABSTRACT.  i U  >  This  paper  establishes  an  expontentlal 
bound  of  the  mean  deviation  between  m  sub  n  <x>  and  m  lx) 
given  the  training  sample  ?  subn  =  lx  sub  1),  X  sub  n, 

under  the  conditions  as  weak  as  possible  This  is  a 
substantial  improvement  on  Beck's  results. 
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ABSTRACT  IU1  Prediction  of  seismic  coupling  for  nuclear 
monitoring  requires  theoretical  models  capable  of 
Calculating  ground  motions.  The  models  must  have  a  sound 
physical  basis  and  be  able  to  represent  dynamic  material 
behavior  near  the  source.  This  portion  of  the  study  of 
Stress  wave  propagation  in  low  porosity  rock  is  aimed  at 
dotermtning  quasi  static  properties  of  rock  necessary  to 
use  in  numerical  models  predicting  wave  propagation, 
further  the  failure  process  of  low  porosity  rock  under 
simulated  shork  loading  is  being  studied  to  establish  the 
failure  mechanisms  Initial  effort  supported  by  the 
contract  was  devoted  mainly  to  obtaining  and  preparing 
sample.  r> I  Westerly  granite  for  experiments  Preliminary 
e»per >« lent s  to  characterise  the  properties  of  Westerly 
granite  were  performed  on  sma 1  I  samples  obtained  from  the 
Bonner  Monument  Co  Material  properties  measured  agreed 
well  with  previous  determinations  Deformation  of 
Westerly  Granite  was  measured  under  standard  triaxial 
loading  conditions  and  under  a  loading  path  mimic ing 
shock  wave  passage  Unlike  high  porosity  rocks,  the 
different  loading  paths  did  not  substantially  affect  the 
strength  of  the  low  porosity  granite  The  failure 
envelope  determined  in  standard  triaxial  tests  agreed 
well  with  that  measured  under  simulated  shock  loading. 
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ABSTRACT:  1U)  As  a  first  Step  of  a  more  general  study  of 

t/f  noise  in  semi  conductor  devices  ni*)(-)p  diodes  have 
been  investigated  with  emphasis  on  HgCdTe  photodetectors. 
Quantum  1/f  noise  has  been  calculated  in  the  surface  and 
bulk  recombination  currents,  in  the  diffusion  and  field 
currents,  and  in  the  tunneling  currents.  Due  to  the  large 
localized  electric  field  at  the  surface,  a  larger 
fractional  quantum  1/f  noise  power  is  obtained  for 
surface  recombination  currents  than  for  similar  bulk 
recomb 1 na t 1 or)  currents.  All  quantum  1/f  noise 
calculations  are  first  principles  calculations  with  no 
free  parameters,  based  on  the  quantum  1/f  effect  in 
scattering  and  recomb ina t ion  cross  sections,  as  well  as 
in  tunneling  rates.  Together,  the  quantum  1/f  mobility 
fluctuations,  bulk  and  surface  recombination  speed 
fluctuations  and  tunneling  rate  fluctuations  can  account 
for  the  observed  1/f  noise  and  can  be  used  for  optimizing 
small  devices,  as  indicated  by  experiments  at  5BRC .  Unlv 
of  Minnesota  and  Florida  Some  suggestions  are  given  at 
the  end  of  Sec  II  Tor  devices  larger  than  10  microns 
coherent  state  quantum  1/f  noise  becomes  important, 
according  to  a  new  interpolation  formula.  The  new 
interpolation  formula  which  bridges  the  gap  between 
conventional  f incoherent!  quafitum  t/f  noise  and  coherent 
state  quantum  1/f  noise  is  in  general  agreement  with 
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measurements  in  p-n  diodes  and  transistors,  and  will  be 
tested  In  mo'-e  detail  in  the  near  future.  The  theory  has 
aiso  been  successfully  applied  to  SQUIDs. 
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ABSTRACT  UJ»  The  main  ideas  in  selecting  the  best 

populations  meeting  some  prescribed  optimality  criterion 
have  been  mooted  originally  by  Bechchoier  and  Gupta  and 
the  subject  has  gone  from  strength  to  strength  by  several 
contr ibut ions  by  several  s ta t i s t t - i ans  over  the  last 
three  decades  In  tins  paper,  the  selection  problem  ts 
tacMed  from  a  decision  theoretic  point  of  view  In 
selecting  the  best  population,  we  take  into  account  the 
cost  of  sampling  and  the  penalties  for  taking  a  wrong 
decision  We  are  basically  interested  in  selecting  the 
best  Pareto  population  following  the  lead  given  by 
Somerville  and  Olosu  The  Pareto  proposed  tins  model  to 
study  the  distribution  of  incomes  in  various  societies 
for  comparison  In  medical  circles  this  has  been  used  as 
a  model  for  the  remission  rate  of  discharged  psychiatric 
patients  as  a  survival  model  for  cardiac  patients  watting 
for  a  heart  transplant  operation  Tins  piper  considers 
four  different  types  of  penalty  functions  including  the 
one  considered  by  Ofosu  Under  ..hire  of  those  penalty 
function  we  derive  the  minimax  sample  sues  The  maxi  mum 
Of  the  resul tant  loss  function  is  explicitly  derived 
overcoming  the  difficulty  f  acorf  by  Ofo  sw 
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ABSTRACT:  l U  >  Initially  this  document  considers  the 

standard  isonormal  linear  process  L  on  a  Hilbert  space  H 
and  applying  metric  entropy  methods  obtain  bounds  for  a 
certain  probability.  Under  the  assumption  that  the 
entropy  function  of  C  grows  polynomi al ly .  we  find  bounds 
of  the  form  where  delta  squared  is  the  maximal  variance 
of  L  We  use  a  notion  of  entropy  finer  than  that  usually 
employed,  and  specifically  suited  to  the  non-s tat i onary 
situation  As  a  result  we  obtain,  in  the  non- stat ionary 
setting,  more  precise  bounds  than  any  in  the  literature 
We  then  treat  a  number  of  examples  in  which  the  power 
alpha  is  identified.  These  Include  the  distribution  of 
tiie  maximum  of  certain  locally  stationary. 
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ABSTRACT  lU)  Substantial  progress  was  made  in  both 
experimental  and  theoretical  elements.  First,  we  devised 
procedures  to  synthesize  (al  sulfonated  polysulfone  with 
a  controlled  and  reproducible  structure,  (bl  sulfonated 
pol yary leth* retherketone  with  <30%  sulfonation  that  has 
potential  as  a  now  hi gh- tempera ture  ionomer, .  and  (c) 
polyary  1 e therk etone -co  ethersul fone  made  by  a  novel  ether 
interchange  Blending  studies  centered  on  copolyester 
LCP's  and  pol ybonz imadazole/pol y imide  combinations.  The 
latter  are  rendered  compatible  through  specific 
interaction  but  which  can  be  phased  separated.  This 
finding  could  result  in  greatly  enhanced  opportunities 
for  the  use  of  PBI  resins  The  major  objectives  with  the 
LCP  blends  was  to  define  criteria  for  miscibility  and  to 
improve  their  processability  Theoretical  research  was 
conducted  on  both  LCP /LCP  and  random  coil  blends. 
Particularly  important  was  work  on  the  effect  of  sequence 
distribution  on  phase  behavior  in  random  coil  blends.  A 
model,  containing  an  ordering  parameter,  successfully 
explained  the  special  case  of  a  random/alternating 
copolymer  of  the  same  composition  to  data 
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ABSTRACT:  (Ul  In  Section  II.  results  of  modeling  Lg 

waves  crossing  continental  margins  by  combining  analytic 
with  finite  element  calculations  are  presented.  In 
Section  III.  a  body-wave  analysis  of  the  1966  Gisborne. 

New  Zealand  earthquake  is  given.  In  Section  IV.  results 
are  presented  of  nf^del  Ing  observations  of  S.  SS.  S$S 
where  the  event  occurs  near  tectonic  margins  and  are 
recorded  on  stable  continents.  Keywords:  Continent  ocean 
trans 1 t Ions , 

DESCRIPTORS.  ilM  ♦  SE I SMJC  WAVES.  COMPUTATIONS. 

EARTHQUAKES.  FINITE  ELEMENT  ANALYSIS.  MOOELS,  NEW  ZEALAND. 
OBSERVATION.  OCEANS,  SEISMOLOGY.  SURFACE  WAVES. 
TRANSITIONS.  EARTH  MODELS 

IDENTIFIERS  lU)  Continental  margins.  Continent  ocean 
trans i t ions .  Body  wgvesl Sei smic  waves).  PE61102F. 

WU ATOSR 2 309 A  1 


AD  A 156  149 


SEARCH  CONTROL  NO.  EVK55I 
AD  A166  148  9/4 

BROWN  UNI V  PROVIDENCE  RI  LEFSCHETZ  CENTER  FOR  DYNAMICAL 
SYSTEMS 

<U>  Stochastic  Systems  with  Small  Noise.  Analysis  and 
Simulation:  A  Phase  Locked  Loop  Example. 

DESCRIPTIVE  NOTE:  Technical  rept.. 

AUG  85  49P 

PERSONAL  AUTHORS:  Dupuis, P.  ;Kushner.H,  ; 

REPORT  NO.  LCDS  -  85-20 

CONTRACT  NO.  AFOSR - 8 1 -O 1 16 

PROJECT  NO  2304 

TASK  ND  A 1 

MONITOR:  AFOSR 

TR  86  0033 

UNCLASSIFIED  REPORT 


ABSTRACT:  lU)  Systems  with  wide  bandwidth  noise  inputs 

are  a  common  occurrence  In  stochastic  control  and 
communication  theory  and  elsewhere;  e  g  ,  tracking  or 
synchronization  systems  such  as  phase  locked  loops  i PLL t . 
One  is  often  interested  in  calculating  such  quantities  as 
the  probability  of  escape  from  a  desired  error  set,  in 
some  time  interval,  or  the  mean  time  for  such  escape. 
Diffusion  approximations  (the  system  obtained  in  the 
limit  bandwidth  approaches  Infinity)  are  often  used  for 
this,  being  easier  to  analyze  We  study  a  particular  form 
of  the  PLL  owinq  to  the  great  practical  importance  of  the 
system  and  because  it  provides  a  useful  vehicle  for 
understanding  the  extent  of  validity  of  the  asymptotic 
methods  for  such  systems.  The  basic  analytical  techniques 
are  from  the  theory  of  large  deviations.  One  seeks 
information  on  the  escape  probabi 1 i t i es ,  mean  times,  and 
on  the  most  likely  exit  paths  and  exit  locations  Also, 
we  seek  Information  on  the  interactions  between  the 
signals  to  be  tracked  and  the  noise  which  are  most  likely 
to  lead  to  exit.  The  large  deviations  technique  is 
eminently  suited  to  this  job  Simulations  are  taken  in 
order  to  understand  the  range  of  validity  of  the 
asymptotic  method.  Agreement  between  the  predictions  and 
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sample  estimates  is  good  over  noise  intensity  levels 
which  seem  to  be  ever  larger  than  those  typically 
occurring  in  practice 
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ABSTRACT:  (U)  During  the  past  7  months,  the  research 

efforts  supported  by  this  grant  have  concentrated  on 
robust  estimation  techniques  for  autoregressive  models 
and  some  related  system  theoretic  problems  associated 
with  parameter  estimation  problems  for  time  series  models 
The  motivation  for  this  work  arises  from  applications  in 
signal  processing  such  as  linear  predictive  signal 
modeling,  signal  detection,  and  spectral  analysis  The 
overall  goal  of  this  research  has  been  put  together  ideas 
and  techniques  from  statistics,  signal  processing,  and 
system  theory  to  bring  new  perspectives  to  such  problems 
Keywords  include  Robust  estimation  techniques,  and 
Linear  predictive  signal  modeling 
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SUPPLEMENTARY  NOTE:  Pub.  in  Jnl  .  of  Optimization  Theory 

and  Applications.  v46  n4  p409-419  Aug  85. 

ABSTRACT:  ( U  l  This  reprint  discusses  an  extension  of  the 

currently  available  theory  of  noncooperative  dynamic 
games  to  game  models  whose  state  equations  are  of  order 
higher  than  one.  In  a  di screte- t ime  framework,  it  first 
elucidates  the  reasons  why  the  theory  developed  for  first- 
order  systems  is  not  applicable  to  higher-order  systems, 
and  then  presents  a  general  procedure  to  obtain  an 
informationally  unique  Nash  equilibrium  solution  in  the 
presence  of  random  disturbances.  A  numerical  example 
solved  in  the  paper  Illustrates  the  general  approach. 
Keywords:  Second-order  systems;  Stochastic  dynamics; 
Closed- loop  information  patterns.  (Author) 
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ABSTRACT:  <U)  It  seems  clear  that  the  synthesis  of 

geometric  stereoisomers  of  disilenes  has  opened  an 
important  new  area  of  disilene  chemistry.  Both  the  cis- 
trans  interconversions  of  these  isomers  and  their 
chemical  reactions  are  beginning  to  provide  significant 
insight  into  the  nature  of  s i l i con- s 1 1 i con  double  bonding 
Disilene  stereoisomers  are  also  proving  useful  in  the 
investigation  of  the  surprising  new  oxidation  products  of 
the  di s i lenes . 
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ABSTRACT  t U )  This  final  report  shows  that  the  two- 
exposure  r L I  holographic  method  is  feasible  We  describe 
how  the  two-exposure  FLI  technique  can  be  utilised  by 
increasing  the  linear  fringe  frequency.  Reprints  of  the 
published  papers  from  this  contract  describing  the 
modeli ng/exper iment  program  are  appended  The  feasibility 
of  an  automatic  readout  for  the  linear  fringe  method  is 
demonstrated  by  showing  that  observable  and  measureable 
effects  at  the  defect  site  can  be  monitored  The 
sensitivity  analysis  and  results  from  a  simple  dynamic 
loading  model  are  presented.  A  preliminary  FLI  experiment 
on  composite  samples  with  both  static  and  thermal  loading 
failed  to  find  defects.  Finally,  recommendations  of  work 
necessary  to  develop  the  FLI  technique  are  given 
Keywords  Holographic  Interferometry;  Non  destructive 
evaluation;  Lasers;  Moire  techniques;  Finite  element 
ana  1 yses 
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ABSTRACT  IU)  An  approach  to  the  analyses  of  discrete¬ 
valued  time  series  is  discussed.  The  analyses  are 
accomplished  in  the  spectral  domain  using  the  Walsh- 
Tourier  transform  which  is  based  on  Walsh  functions.  This 
approach  will  enable  an  investigator  of  discrete  systems 
to  analyze  the  data  In  terms  of  square-wavef orms  and 
sequency  rather  than  sine-waves  and  frequency.  This 
document  develops  a  general  s ignal -plus-noi se  type  model 
for  discrete  valued  time  series  in  which  Walsh-Fourier 
spectral  analysis  is  of  interest.  The  author  considers 
the  problems  of  detecting  whether  or  not  a  common  signal 
exists  in  repeated  measures  on  di screte- va 1 ued  time 
series  and  in  d i screte - va 1 ued  processes  collected  in  an 
experimental  design.  It  is  shown  that  these  models  may 
depend  on  unknown  regression  parameters  and  consistent 
estimates  of  these  parameters  based  on  the  finite  Walsh- 
rourier  transform  are  developed.  Applications  to  certain 
Markov  models  are  given,  however,  the  methods  presented 
also  apply  to  non-Markov  cases.  ( Author  1 
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ABSTRACT:  (U>  Selecting  the  best  Gamma  population  from  a 

given  set  of  Gamma  populations  is  treated  from  a  decision 
theoretic  point  of  view.  Cost  of  sampling  and  penalties 
for  wrong  decision  play  a  role  in  the  deiermi na 1 1  on  of 
optimum  common  sample  sizes.  Mini  max  sample  sizes  are 
determined  under  two  different  penalty  functions  (Author) 
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SUPPLEMENTARY  NOTE:  Pub  in  drl  of  the  American  Chemical 

Society.  v107  n17  p4942-4946  1985 

ABSTRACT:  (U)  Reaction  of  elemental  sulfur  with  disilene 

1  or  2  produces  respectively  di si  lathi irane  1.1.2.2- 
tetramesi tyl - 1 . 2-disi lathi irane  (3)  or  l,2di-tertbutyl- 
1 . 2  dimesi tyl -  1 . 2-disi lathi irane  :4i  The  crystal 
structure  of  3  is  reported;  this  molecule  has  a  short  Si- 
Si  distance  of  228  9  (2)  pm  and  a  nearly  planar 
arrangement  of  C.  C.  and  Si  atoms  around  each  silicon 
These  results  are  interpreted  in  terms  of  partial  bonding 
between  the  silicon  atoms.  The  molecular  geometry  of  3  is 
compared  with  those  of  other  three -member ed  ring 
compounds  containing  two  silicon  atoms. 
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SUPPLEMENTARY  NOTE:  Pub  in  Jnl .  of  Chemical  Physics,  v81 

nIO  p4676 - 467? .  15  Nov  84. 

ABSTRACT.  (U)  In  a  recent  paper  Sauada  postulates  as  a 
general  thermodynamic  principle  that  an  isolated  system 
consisting  of  a  set  of  reservoirs  connected  through  a 
small  nonlinear  mechanism  evolves  spontaneous  1 y  in  time 
in  such  a  way  that  the  rate  of  entropy  production  of  the 
whole  system  is  at  all  times  maximized  over  the  allowed 
paths.  The  rate  of  entropy  production  is  a  product  of 
fluxes  and  forces  as  calculated  from  deterministic 
equations  In  a  subsequent  paper  Shimizu  and  Sawada 
present  a  numerical  calculation  of  spontaneously 
appearing  spatial  structures  in  a  one-dimens i ona 1 
Brusselator  and  claim  that,  among  the  several  possible 
spatial  structures,  the  system  tends  to  prefer  the  one 
producing  entropy  at  the  largest  rate.  In  other  words, 
the  most  stable  stationary  state  Is  said  to  be  associated 
with  the  largest  S.  In  this  article  we  show  that  this 
thermodynamic  postulate  Is  not  general  by  providing 
several  theoretical  counter  examples  and  an  experimental 
counter  example  We  conclude  with  a  brief  remark  on  the 
inappl tcabi I i ty  of  the  calculations  in  Ref.  2  to  the 
issue  of  relative  stability. 
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SUPPLEMENTARY  NOTE:  Pub.  in  Jnl .  of  Chemical  Physics.  v82 

n4  p 1924 -  1936.  15  Feb  85. 

ABSTRACT:  (Ui  Measurements  are  reported  of  velocities, 

amplitudes,  and  profiles  in  space  and  time  of  chemical 
waves  in  the  Belousov-Zhabot i nsky  reaction  at  various 
tempera tures .  depths  of  solution,  and  initial  reactant 
concentrations  The  measurements  are  made  in  a  thin  layer 
of  a  quiescent,  but  excitable  solution  by  means  of  light 
absorption  by  ferroin.  the  tr 1 s( 1 , 10-phenanthrol i ne ) 
ferrous  sulfate  complex.  Propagating  wave  profiles  are 
recorded  on  a  linear  photodiode  array  <25.6  mm  length) 
with  a  spatial  resolution  of  50  microns.  The 
determinations  of  velocity  corroborate  previous 
experimental  findings.  New  results  include  experimental 
verification  of  the  constancy  of  the  concentration 
profile  of  the  wave  in  space  and  time;  determination  of 
two  character i st 1c  time  constants  in  the  relaxation  of 
the  wave  profile;  trends  In  wave  amplitude  with  variation 
of  initial  reactant  concentrations  and  age  of  the 
reaction  mixture;  wave  velocity  as  a  function  of 
temperature,  and  solution  depth;  and  measurements  of  wave 
annihilation.  Observations  of  additional  structure 
include  the  onset  of  mosaic  structure,  that  is  the 
transition  from  a  homogeneous  to  an  inhomogeneous  state 
due  to  the  passage  of  the  wave,  and  initiation  spikes. 

DESCRIPTORS  (U)  ‘WAVE  PROPAGATION.  *CATALYSIS. 

AD  A 166  130  AD  A16G  130 


UNCLASSIFIED 


PAGE 


139 


EVK56I 


UNCLASSIFIED 


DTIC  REPORT  BIBLIOGRAPHY 

SEARCH  CONTROL  NO 

.  EVK55I 

AD- A 166  129 

7/4 

AO- A 166  124 

11/9 

7/3 

STANFORD  UNIV 

CA 

DEPT  OF  CHEMISTRY 

TEXAS  UNIV  AT 

AUSTIN 

OEPT  OF  CHEMISTRY 

I U  >  Propagating  and 
Reaction-Oi f fus 

Stationary  Structures  in  Chemical 
ion  Systems. 

!U>  Synthesis  > 
Pol  yes  ters 

of  Perf 1 
.  A  New 

uoropol yethers  via 
General  Method. 

JAN  85 

1  IP 

85 

IP 

PERSONAL  AUTHORS:  Shy ldkrot .Haim  ; Ross, John  ; 

CONTRACT  NO  F49620-84C0030 

PROJECT  NO  2303 

TASK  NO  Bt 

MONITOR:  AFOSR 

TR  86-0102 

UNCLASSIFIED  REPORT 


PERSONAL  AUTHORS:  Pens i co . Danfe l  F.  ; Gerhardt , Gl enn  E 

Lagow. R i chard  J  ; 

CONTRACT  NO  AFOSR  820197 

PROJECT  NO  2303 

TASK  NO  B2 

MONITOR.  ArOSR 

TR -  86 -0  1 20 

UNCLASSIFIED  REPORT 


SUPPLEMENT  ARY-  NOTE  Pub  In  Jnl  .  of  Chemical  Physics,  vf 

nt  pi  13- 122 .  1  Jan  86 

ABSTRACT  (Ul  We  consider  propagating  fronts  and 
stationary  patterns  in  chemical  reaction-di f fusion 
systems  with  nonlinear  rate  mechanisms  maintained  far 
from  equilibrium  We  study  analytically  and  numerically 
the  dependence  on  diffusion  coefficients  of  the  direction 
of  propagation  of  the  concent ra t ion  profile  which  is 
obtained  when  two  homogeneous  steady  states  are  placed  in 
contact  uncer  identical  constraints.  We  analyze  the 
possible  concentration  prof i les  in  a  two-variable  system 
with  two  stable  stationary  states  for  various  values  of 
diffusion  coefficients  and  reaction  time  scales,  and  show 
that  the  direction  of  propagation  depends  on  the 
diffusion  coefficients  Finally,  we  show  that  a 
stationary  pattern  can  develop  behind  the  propagating 
concentration  profile,  a  process  for  which  there  is  some 
experimental  evidence 
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ABSTRACT:  <U1  A  new  general  synthesis  for 

perf luoropol yethers  from  hydrocarbon  polyesters  is 
described  This  synthesis  is  a  three-step  scheme  which 
Involves  (1)  perf luorinat ion  of  the  hydrocarbon  polyester. 
(2>  reaction  of  SF4  with  the  ester  carbonyl  to  produce  a 
CT 2  unit,  and  hi gh- tempera ture  cleavage  to  volatile 
perf luoropolyesters  and  oligomers.  A1 ternat i ve 1 y .  after 
treatment  with  nonstoichlometr ic  amounts  of  SF4 .  ester 
groups  remaining  in  the  polymer  may  be  converted  by 
hydrolysis  to  di functional  perf luoropol ye ther  oligomers 
This  paper  discusses  specifically  the  coversion  of  the 
polyesters  polyl 2 , 2 -dimethyl  - 1 . 3-  propylene  succinate) 
and  po f y(  f . 4  duty lene  adipate )  to  branched  and  linear 
perf luoropolyether  structures,  respectively. 
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ABSTRACT:  ( U  I  This  paper  reports  on  a  new  synthetic 

method  which  we  consider  to  be  truly  general  It  will 
open  synthetic  routes  to  literally  hundreds  of  different 
perf luori nated  ether  and  polyether  structures.  This 
synthetic  technique  Involves  the  direct  fluorination  of 
polyesters  followed  by  treatment  with  sulfur 
tetraf luoride  to  produce  new  perf luorinated  polyethers, 
and  in  some  cases  hydrolysis  to  produce  functional 
perf luor i na ted  ethers.  These  new  methods  offer  a  number 
of  extremely  significant  and  important  advantages.  With 
tiiis  technique  it  is  possible  to  prepare  perf luor i na ted 
polyethers  containing  more  than  two  carbon  atoms  between 
two  oxygen  atoms  in  the  backbone.  The  technology  of 
tetraf luoroethy lene  oxide  and  hexaf 1 uoropropy 1 ene  oxide 
lie.  polymerization  of  the  perf 1 uorov i ny 1  epoxides)  is 
limited  to  polymers  containing  two  carbon  atoms  between 
the  oxygen  atoms  In  the  main  chain.  A  second  important 
advantage  is  that  perf luor i nated  polyethers  with 
unsymmetrical  repeating  units  are  available  ( A0B0A0B ) . 
whereas  with  perf 1 uorov inyl  epoxides  other  than  random 
copolymers,  one  must  have  repeating  AOA  structures.  The 
new  technique  is  also  capable  of  producing  highly 
branched  ethers  serving  as  potential  elastometer  and 
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ABSTRACT:  iUI  Considerable  effort  has  been  directed 

towards  synthesizing  tr i f luoromethy 1  compounds  of  the 
Group  III  elements  aluminum,  gallium.  Indium  and  thallium 
in  our  laboratory  Prior  to  this  work,  the  preparation  of 
these  compounds  had  not  been  successful  even  though 
tr i me  thy  1 -a luminum,  gallium,  -indium  and  -thallium 
derivatives  have  been  known  for  many  years  Our  curiosity 
and  interest  In  the  tri f luoromethy 1  analogues  of  these 
elements  has  been  spurred  In  part  by  the  proven 
usefulness  of  the  methyl  compounds  Tr 1  methyl  a  1 umi num . 
for  instance,  has  many  uses  as  a  synthetic  reagent;  most 
notable  being  perhaps  its  use  as  an  alkylating  agent  A 
similar  reagent  capable  of  substituting  tri f luoromethy 1 
groups  onto  metals  would  also  be  important. 

Tri si tri f luoromethy 1  > thal 1 ium,  T1(CF3)3,  as  well  as  other 
less  defined  tri f luoromethyl -Group  III  compounds  have 
been  prepared  for  the  first  time  by  condensing  metal 
atoms  with  tr i f luoromethy?  radicals  on  a  cryogenic 
surface  The  unusually  reactive  nature  of  several  of  the 
products  necessitated  that  a  very  unique  and  elaborate 
metal -atom  reactor  be  designed  and  constructed  which 
would  allow  the  isolation  of  the  products  at  sub -ambient 
cond » t i ons 
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SUPPLEMENTARY  NOTE  Pub.  in  Uni.  of  E 1 ectroana 1 y t i ca 1 
Chemistry,  v196  p443-446  1985 

ABSTRACT.  I  U  >  The  existence  of  specific  receptors  for 
opium  related  drug!*  in  the  vertebrate  central  nervous 
system  was  established  by  several  research  groups  in  1973. 
Shortly  afterwards,  the  endogenous  agonists  to  which  they 
respond  were  discovered,  and  their  chemical  structures 
elucidated.  There  is  strong  pharmacological  evidence  for 
the  existence  of  several  types  of  opioid  receptors,  with 
distinct  pharmacological  properties.  Endogenous  and 
exogenous  opioid  receptor  agonists  have  been  reported  to 
modulate  the  synaptic  release  of  acetylchol ine.  of 
catecholamines  and  of  serotonin,  to  affect  dopamine- 
sensitive  cyclic  nucleotides  and  adenosine  triphosphatase 
activity  as  well  as  the  transmembrane  fluxes  of  calcium 
and  potassium  However,  it  is  not  clear  by  what  cellular 
or  molecular  mechanism  this  large  variety  of  effects  is 
generated  Here  we  report  preliminary  results  of  membrane 
reconstitution  studies  which  provide  direct  evidence  for 
the  electrochemical  nature  of  the  action  of  opiod 
receptors.  A  protein  fraction  enriched  in  opioid 
receptors  has  been  reconstituted  in  a  lipid  bi layer  The 
latter  then  becomes  conducting  in  the  presence  of  opioid 
agonists  This  shows  that  the  Interaction  of  opioids  with 
their  receptor  has  an  electrochemica I  component;  the 
pharmcol ogi ca 1  evidence  implicates  the  mu -receptor 
Keywords  Neurotransmi t tor  receptors;  Opiate  action; 
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ABSTRACT:  <U>  Specific  absorption  of  anions  at  the 

mercury/water  interface  has  been  studied  extensively 
since  the  pioneering  work  of  Guoy  and  Grahame  on  halide 
adsorption  Much  less  is  known  about  cation  specific 
adsorption,  partially  because  adsorption  of  the  commonly 
used  alkali  and  earth  alkali  ions  is.  in  general,  much 
weaker.  However,  pronounced  adsorption  effects  are 
observed  with  the  more  hydrophobic  cations,  such  as  the 
quaternary  ammonium  and  phosphonium  ions.  Interfacial 
tension  measurements  of  mercury  in  contact  with  aqueous 
solutions  of  tetrapheny Iphosphoni um  chloride  indicate  the 
existence,  at  negative  rational  potentials,  of  an  ordered 
monolayer  of  tetrapheny 1 phosphonium  ions,  either  as  such 
or  as  its  neutral  salt.  The  analysis  clearly  illustrates 
the  limits  to  the  limits  to  the  molecular  information 
obtainable  from  electrical  measurements  Keywords:  Salt 
monol ayers 
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SUPPLEMENTARY  NOTE:  Pub  In  dnl .  of  E 1 ec troana 1 y t 1 ca 1 

Chemistry.  v194  p143-148  1985. 

ABSTRACT  ( U  I  The  sensitivity  of  classical  polarography 
is  usually  limitd  by  the  presence  of  the  so-called 
residual  current,  of  which  the  principal  components  are  a 
current  due  to  the  reduction  of  remaining  electroactive 
traces  (such  as  oxygen )  and  a  double  layer  charging 
current  The  latter  results  mainly  from  the  continually 
Chang  mg  surface  area  of  the  growing  mercury  droplets, 
and  is  common’y  the  more  serious  limiting  factor.  The 
Faradaic  current  i  sub  f  associated  with  electrochemical 
oxidation  or  reduction  is  often  controlled  by  diffusional 
mass  transport.  In  which  case  it  can  be  described  quite 
well  by  the  Ilkovic  equation,  here  written  in  condensed 
form  as  i  sub  f  =  at  to  the  1/6  power  where  t  denotes  the 
age  of  the  drop.  t.e..  the  time  elapsed  since  the 
particular  drop  first  made  contact  With  the  solution.  The 
proportionality  co-.stant  contains  the  dependence  of  I  sub 
f  on  concentraion;  in  the  limiting  current  region.  I  sub 
F  is  directly  proportional  to  the  concentration  of  the 
electroactive  species  in  solution  On  the  othe  hand,  the 
charging  current  is  described  by  i  sub  c  =  bt  to  the  -  1/ 
3  power  where  b  is  proportional  to  the  product  of  the 
integral  double  layer  capacitance  of  the  electrode  and 
its  rational  potential,  I  e  .  its  potential  as  measured 
versus  the  potential  of  zero  charge  A  simple  method  is 
described  arid  illustrated  to  separate  the  faradaic  and 
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charging  current  components  in  dc  polarography  The 
method  involves  only  a  weighted  linear  least  squares 
analysis.  Keywords:  Capacitive  current. 
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ABSTRACT  (U)  VLA  observations  of  a  solar  active  region 
at  10  closely  spaced  frequencies  between  1440  and  1720 
MM/  are  presented  The  synthesis  maps  show,  on  two 
successive  days,  significant  changes  in  the  brightness 
temperature  within  this  narrow  frequency  range  We  show 
that  these  changes  cannot  be  due  to  either  thermal 
bremsstrahlung  or  gyroresonance  emission  from  a  coronal 
loop  in  which  the  temperature,  density,  or  magnetic  field 
varies  mono  ton » ca 1  I y  with  height.  Instead,  we  attirubte 
the  brightness  spectrum  to  cyclotron  line  emission  from  a 
narrow  layer  where  the  temperature  is  elevated  above  the 
surrounding  part  of  the  loop.  Keywords;  Very  Large  Arrays; 

Sun  Radio  Radiation;  Cyclotron  Lines;  Magnetic  Field 
Strength;  Corona  I  Loops;  Current  Sheets;  Reprints. 
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ABSTRACT  iU*  Tho  ma i n  thrust. of  this  research  effort 
has  been  investigation  of  the  spatial  and  temporal 
properties  of  the  visual  processes  underlying  relative 
spatial  localization  by  human  observers  The  initial 
tasks  were  development  of  a  suitable  laboratory  display 
system  for  generating  tho  required  stimuli,  and 
development  of  appropriate  experimental  paradigns  for 
studying  tine  localization  of  widely  separated  objects 
The  second  task  was  to  make  careful  quantitative 
measurements  of  tine  spatial  and  temporal  properties  of 
tine  system  underlying  localization  of  widely  separated 
objects  It  was  found  that  many  of  the  stimulus 
manipulations  that  arc  critical  in  determination  of 
contrast  detection  thresholds  have  little  or  no  effect  on 
localization  accuracy  Tine  relative  localization  of 
widely  separated  objects  is  a  highly  robust  visual 
ability  Those  variations  in  localization  accuracy  with 
changes  in  the  spatial  and  temporal  parameters  of  tine 
stimulus  that  were  obtained  could  readily  be  modeled  as 
natural  extensions  of  the  threshold  properties  The  final 
task  of  this  project  was  testing  of  existing  models  of 
spatial  ability  that  can  he  accounted  for  by  current 
models  of  spatial  vision  Specific  extensions  of  the 
existing  model  were  suggested  by  the  data  Keywords: 

Human  vision.  Visual  psychophysics;  Relative  spatial 
1  oca l i z  a  t i on 
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ABSTRACT:  (U>  The  work  in  progress  has  included  the 

result  that,  for  a  certain  class  of  partial  differential 
equations,  nonlinearization  will  often  not  aid  in 
stabi lization.  Parttal  results  have  been  obtaining  on  the 
following  two  types  of  questions:  (1)  What  sort  of 
estimates  can  one  obtain  for  solutions  of  nonlinear 
parabolic  problems  backward  in  time  at  a  given  time  in 
terms  of  the  solution  at  alter  times?  Also.  i2>  If  a 
solution  of  a  certain  parabolic  bundary  value  problem  is 
known  to  exist  for  positive  time,  what  are  the  possible 
behaviors  as  the  time  tends  to  zero?  Other  topics 
addressed  include  coefficient  determinat ion  in  hyperbol ic- 
equations,  quenching  for  wave  equations,  and  positive 
solutions  of  a  nonlinear  elltp'ic  equation  in  all  of 
space  Two  presentations  will  be  given  this  summer  on 
results  to  date.  (Author  1 
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ABSTRACT:  (Ul  This  project  concerns  the  design  and 

analysis  of  algorithms  to  be  run  in  a  processor - r i ch 
environment  We  focus  primarily  on  algorithms  that 
require  no  global  control  and  that  can  be  run  on  systems 
with  only  local  connections  among  processors  We 
investigate  the  properties  of  these  algorithms  both 
theoretically  and  exper  i  merit  a  1  1  y  The  e^per  I  men  t  a  l  work 
is  done  on  the  ZMOB .  a  working  parallel  computer  operated 
by  the  Laboratory  for  Parallel  Computation  of  the 
Computer  Science  Department  at  the  University  of  Maryland 
To  give  our  work  direction,  we  have  foe  sed  on  two  areas: 
1.  Dense  problems  from  numerical  linear  algebra;  and  2 
The  iterative  arid  direct  solution  of  sparse  linear 
systems  We  discuss  in  this  summary  the  ZMOB  hardware  and 
the  research  projects  that  we  have  pursued  under  this 
grant  support 
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<  li  >  On  the  Statistics  of  Electrochemical  Nucleation: 
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SUPPLEMENT  ARY  NOTE:  Pub.  in  Jnl .  of  E 1 ectroana l y t ica l 

Chemistry.  v1G9  p59~67  1984. 

ABSTRACT:  <  U I  When  the  rate  of  formation  of 

electrochemi ca 1  nuclei  is  a  function  of  time,  the 
appropriate  statistics  are  those  of  the  non -homogeneous 
Poisson  di s tr ibut ton.  Its  explicit  form  is  derived,  and 
its  relation  to  the  usual  Poisson  distribution  is 
indicated  The  application  of  the  non-homogeneous  Poisson 
formalism  to  experimental  data  is  illustrated,  including 
a  method  to  estimate  the  stoichiometry  of  the  critical 
nucleus . 
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ABSTRACT:  <UI  The  i ns trumenta t  i on  parch;  *.ed  on  this 

contract  is  to  be  used  In  the  study  of  sol i d- surf  ace 
phenomena  and  the  relation  of  these  phenomena  to 
developing  new  processing  or  fabrication  techniques  for 
mi ro-electronics .  Development  of  new  processing 
techniques  including  laser  direct  writing,  photon- 
assisted  dry  processing,  the  formation  of  metal  silicide1 
and  ion  etching  are  currently  major  research  efforts  in 
the  Columbia  Microelectroni cs  Sciences  Laboratories.  The 
work  is  supported  by  research  contracts  with  ATOSR.  DARP 
JSEP .  and  Rome  Air  Development  Center  Author 
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ABSTRACT:  (U»  The  mavimum  bubble  pressure  method  was 

used  to  measure  the  interfacial  tension  of  the  mercury- 
solution  interface  In  the  presence  of  thymine  This 
particular  adsorbate  was  selected  because  it  can  form, 
over  a  range  of  concentrations  and  potentials,  a 
condensed  film  at  the  mercury  water  interface.  A  simple 
method  was  developed  to  determine,  separately,  the 
faradaic  and  charging  components  of  the  pol arographic 
current,  based  on  the  different  t ime -dependenc i es  of 
these  two  components  Condensed  thymine  monolayers 
inhibit  many  electrode  reactions.  With  these  monolayers 
the  surface  pressure  can  be  varied  (by  varying  the  bulk 
thymine  concentration)  without  changing  the  composition 
oF  the  film  or  its  charge  density.  Research  completed  on 
thymine  provides  a  uniquely  thorough  and  comprehensive 
account  of  the  thermodynamics  and  kinetics  of  film 
formation,  a  subject  of  considerable  practical  importance 
in  corrosion  protection,  a  subject  of  considerable 
practical  Importance  in  corrosion  protection.  Developed 
were  a  number  of  novel  ideas  and  new  experimental 
approaches 
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SUPPLEMENTARY  NOTE:  Pub.  in  Jnl ,  of  Physics  B:  Atomic  and 

Molecular  Physics.  v19  pL25-L30  1985. 

ABSTRACT:  1 1J 1  A  beam-gas  method  is  described  for 

measuring  the  fraction  of  I aser-exc i ted  atoms  in  Na 
vapour.  Both  single-mode  and  broad  radiation  is  used  at 
the  frequency  of  the  sodium  D1  or  D2  line.  The  method  Is 
based  on  measurements  of  ion  pair  production  from 
collisions  of  ground-state  Na  and  Cl.  Since  ion  pairs  are 
not  produced  with  excited  Na ,  the  f »  can  be  determined 
‘rom  measurements  with  the  laser  on  and  off.  Keywords: 
Laser  excitation;  Molecular  beams;  Ion  pair  production; 
Reprints;  Sodium,  Chlorine. 
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ABSTRACT:  (U)  The  heat  transfer  character!  s't  ics  of  the 

contact  line  region  of  an  evaporating  thin  liquid  film 
were  studied  experimentally  and  theoretically  The 
effects  of  composition  and  temperature  gradients  on 
surface  shear  were  analyzed  and  the  results  were 
successfully  compared  with  previously  reported 
experimental  trends.  The  use  of  a  constant  vapor  pressure 
boundary  condition  allowed  the  relative  effects  of 
surface  tension,  composition  and  temperature  on  fluid 
flow  to  be  mapped.  A  small  heat  transfer'  cell  was 
designed,  built  and  used  on  the  scanning  stage  of  a 
scanning  microphotometer.  The  unique  use  of  a 
microphotometer  allows  the  microscopic  detail  to  be 
measured.  The  preliminary  results  are  being  analyzed  to 
evaluate  the  effect  of  capillarity  on  the  evaporating 
meniscus  in  heat  ptpes.  Additional  development  work  on 
the  heat  transfer  cel!  is  required.  Modeling  studies  are 
being  extended.  Keywords:  Heat  transfer;  interfacial 
phenomena;  Surface  shear;  Evaporation;  Heat  pipes; 
Capillarity;  Distillation;  Thin  1 iquid  films. 
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ABSTRACT:  (U)  A  method  to  generate  <0=Si=0*  in  the  gas 

phase  by  flash  vacuum  pyrolysis  (FVP)  of  2.34.7  diepoxy 
5  si  1  asp  1 ro  i A . 4  *  nonane  was  developed  Reactive  pi- 
bonded  silicon  nitrogen  double  bonds  intermediates  were 
generated  by  FVP  of  di me thoxymethy 1 s i ly 1 -bis 
t trimethyl  si  1 yl l  amine.  Photolysis  of 

dodecamethy 1  eye lohexasi lane  yields  both  dimethylsi lylene 
and  me  thy  I s i 1 ene .  The  oxidation  of  di methy l s i l y 1 ene  with 
sulfoxides  yields  silanones.  Sterically  hindered  T- 
buty ldimethyl -si  1 aned  permits  control  in  the  silyl 
hydroformy lat ion  reaction.  Keywords:  Silanes.  Silanones 
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ABSTRACT:  l U l  This  report  presents  a  summary  of  the 

scientific  progress  and  accomplishments  on  research 
projects  funded  by  the  Joint  Services  Electronics  Program 
(JSEP)  for  the  contract  periods  from  1  January  1985 
through  31  December  1985  It  does  not  contain  information 
regarding  accomplishments  on  research  projects  funded  In 
other  ways  The  Joint  Services  Electronics  Program  at  the 
Polytechnic  is  the  core  of  1 nterd i sc i pi i nary  research  in 
electronics  encompassing  programs  in  the  Departments  of 
Electrical  Engineering.  Physics  and  Chemistry  under  the 
aegis  of  the  Microwave  Research  Institute  The  research 
encompassed  by  this  program  is  grouped  under  three  broad 
categories  Electromagnetics.  Solid  State  Electronics  and 
Information  Electronics  The  detailed  projects  ( r  esearch 
units;  comprising  the  complete  program  are  listed  in  the 
Table  of  Contents  Keywords  include:  E lectromagnet ics . 

Microwaves,  Millimeter  waves.  Waveguides  and  antennas. 

Optics,  x-rays.  Solid  state  1 nteract i ons .  Solid  state 
materials,  Information  electronics.  Systems,  and 
Restorat ion 
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ABSTRACT:  (Ul  The  Investigators  have  shown  that  single 

cortical  neurons  adapt  in  such  a  way  as  to  support 
learned  behavior  What  is  paricularly  interesting  is  the 
indication  that  purposefully  complex,  molecular  cascades 
exist  at  the  level  of  single  nerve  cells  to  permit 
successful  adaptions  to  occur  Successful  adaptions  are 
defined  as  a)  producing  the  desired  alteration  of 
response  to  the  appropriate  input,  bi  enduring  over  time, 
c)  not  interfering  with  other  adaptions  occuring  for 
other  purpose  in  the  same  cell,  and  di  not  interfering 
with  the  main- throughput  message  transfer  property  of  the 
nerve  cell.  The  result  of  these  adaptations  *s  to  support 
the  operation  of  a  sel f -organ! z Ing  Information  processing 
system  with  a  high  success:  error  ratio  and  excellent 
survivability  in  the  face  of  substantial  environmental 
change .  Changes  in  the  excitability  of  cortical  neurons 
occur  that  lead  to  acquisition  of  the  ability  to  perform 
specific  motor  tasks  in  response  to  specific  auditory 
stimuli  Pates  of  acquiring  this  ability  Can  be 
subs tant i a  1 1 y  increased  by  adding  electrical  stimulation 
of  the  hypothalamus  assoc i a t i vel y .  to  presentations  of 
convent iona I  conditioned  and  uncond i t i oned  stimuli  Part 
of  this  acceleration  of  learning  the  motor  response  may 
derive  from  recruitment  of  a  new  performance  pathway- 
ref lected  in  a  longer  transmission  latency  for  movement 
production  A  long  range  goal  of  the  research  is  to 
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understand  how  the  system  picks  the  right  pathway  to  give 
both  acceleration  and  the  appropriate  learned  movement 
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ABSTRACT  ( U I  This  work  involves  i nves t i ga t t ons  in 
reaction  diffusion  equations  with  Neumann  boundary 
conditions,  numerical  approximations  of  the  attractor  for 
abstract  evolutionary  equations  which  include  the  Navier 
Stokes  equation,  and  In  computat i ona 1  methods  for  control 
and  identification  of  processes  governed  by  distributed 
parameter  systems  Contents-  Inverse  problems  for 
hyperbolic  systems  wf th  unknown  boundary  parameters; 

Parameter  identification  in  continuum  models.  Modeling  of 
flexible  surfaces:  A  preliminary  study;  The  linear 
regulator  problem  for  parabolic  systems;  Computa t i ona I 
methods  for  estimation  of  parameters  in  hyperbolic 
systems;  Estimation  of  temporally  and  spatially  varying 
coefficients  in  models  for  insect  dispersal;  Spline  based 
estimation  techniques  for  parameters  in  elliptic 
distributed  systems;  A  spline-based  parameter  and  state 
estimation  technique  for  static  models  of  elastic 
surfaces;  Estimation  techniques  for  transport  equations; 

Large  diffuslvity  and  asymptotic  behavior  in  parabolic 
systems;  and  Varying  boundary  conditions  with  large 
diffusivity 
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ABSTRACT:  <  U  >  A  study  by  Inman  et  al .  showed  that  the 

Air  force  Cruise  Missile  fuel  UP-10,  a  CIO  cyclic 
hydrocarbon  with  the  chemical  name  exo-2,3,3a,4,5.6.7,7a- 
octahydro- 4 , 7 -methano- 1H- i ndene  ill.  produced  kidney 
lesions  in  Fischer  344  male  rates  using  14C  labeled  JP- 
10.  Inman  found  the  hydrocarbon  was  distributed 
throughout  the  rat's  body.  A  metabolic  study  of  JP-10 
shsoed  the  presence  of  the  alcohol  exo-5-hydroxy-exo-2 . 3 . 
3a. 4. 5. 6, 7, 7a-octahydro-4, 7-methano- 1H- indene  ill)  in  the 
urine.  Homogenization  and  extraction  of  the  rat's  kidney 
resulted  in  the  isolation  of  the  ketone,  5-keto-exo-2 . 3 . 
3a.  4 , 5. 6. 7 . 7a-octahydro-4 . 7-methano- 1H- indene  <  1 1 1  > .  No 
ketone  was  found  in  the  urine.  Based  upon  the  work  of 
Inman,  it  was  hypothesized  that  the  metabolites  of  high- 
bo  i  I ing  cyclic  hydrocarbons  may  provide  valuable 
information  regarding  the  renal  toxicity  mechanism  It 
was  proposed  that  the  metabolism  of  other  cyclic 
hydrocarbons  be  examined  to  see  if  a  commonality  of 
metabolism  yielded  similar  toxic  effects  The  first 
chemical  to  be  examined  was  decal  in  < I V ) .  Male  and  female 
r i scher  344  rats  were  administered  cis-  and  trans -deca 1  in 
intragastr ical ly .  The  male  rats  were  more  affected  than 
the  female  rats  as  evidenced  by  reduced  weight  gain  and 
appearances  of  hyalin  droplet  formation  in  the  proximal 
tubules  Urine  studies  in  both  male  and  female  rats 
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showed  that  cis  decal  in  was  metabolized  to  cis.  trans- 1- 
decalol.  cis.  cis  1  decalol  and  cis.  c i s -  2 -deca 1 ol  while 
trans  decal  in  was  converted  to  trans.  trans -  1 -decalol  and 
trans.  cis  2 -decalol  Kidney  extracts  of  male  Fischer  344 
rats  showed  the  presence  of  2-decalones  Keywords’ 

Deca lint  decahydronaphtha I ene  > . 
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ABSTRACT:  t  U  >  Various  properties  and  reactions  of 

tr ichoros i 1 ane  iStHC13l  have  been  studied  to  obtain 
information  on  the  combustion  of  tr i ch loros i l ane .  The 
infrared  absorption  spectra,  impact  flammability  results 
and  the  heat  of  formation  of  StHCl3  are  included  In  this 
paper  7he  production  ot  silicon  from  tr i chi oros i l ane  by 
thermal  decomposition  and  hydrogen  reduction  is  reviewed 
to  point  out  certain  reaction  characteristics  of  SIHC13. 

The  comijus  t  i  on  of  tr  1  chi  oros  i  l  ane  is  studied  in  detail. 

Two  reactions  are  proposed  as  being  the  combustion  and 
are  as  follows  ill  5SiHC13  ♦  02  yields  5S102  ♦  MCI  ♦ 

7CT2  *  2H20.  and  <21  S1HC13  02  yields  Si02  ♦  MCI  ♦  CT2 
Having  no  basis  on  which  to  determine  which  of  the  two 
reactions  is  the  actual  >mbu$tlon  reaction,  both  are 
considered  in  this  paper.  The  theoretical  heat  of 
combustion  for  reaction  t  is  -815.3  ca J/g  and  for 
reaction  2  is  -774.9  cal/g.  Combustion  experiments  were 
performed  with  tr i chi oros I  1 ane  using  a  Parr  semimicro 
calorimeter  The  amount  of  S1HC13  lost  by  evaporation 
between  the  time  the  sample  was  weight  and  ignited  was 
estimated  Using  this  corrected  mass  value,  the  heat  of 
combustion  of  tr i ch loros  I  1 ane  was  found  to  be  -903.8  ca 1/ 
g  which  tends  to  indicate  that  reaction  1  above, 
ciomina  t**s 
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ABSTRACT:  tU*  In  this  note,  we  derive  the  asymptotic 

distribution  of  algorithm  of  the  likelihood  ratio 
statistic  for  testing  the  hypothesis  that  the  number  of 
signals  is  equal  to  q  against  the  alternative  that  it  is 
equal  to  k  t specified)  for  a  special  case.  The 
distribution  is  not  chi-square  The  above  statistic  also 
arises  i see  Wax  and  Kailath  11985)1  in  studying 
consistency  property  of  MDL  and  AIC  criteria  for 
detection  of  the  number  of  signals.  Keywords  included. 
Information  theoretic  criteria.  Multivariate  distribution 
theory,  and  Signal  detection. 
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ABSTRACT  ill  I  The  copolymer izat ion  of  hexaf 1 uoroacetone 
with  ethylene  oxide,  propylene  oxide,  and  trimethylene 
oxide  and  subsequent  fluorination  utilizing  elemental 
fluorine  have  led  to  the  synthesis  of  new  perfluoro 
ethers.  The  syntheses  of  volatile  perf luoro  ethers  along 
with  perfluoro  ol igometric  oils  from  the  starting 
copolymers  are  reported  Charac ter i za t i on  of  these  new 
copolymers  along  with  T19  and  C13  NMR  studies  and  TGA 
analyses  are  discussed. 
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ABSTRACT:  (Ui  This  paper  reports  work  involving  the 

reaction  of  metal  vapor  with  (  tr i f luorome thy  I  >  thio 
radicals  The  radicals  were  produced  in  a  1 ow- tempera ture 
glow  discharge  of  bis  t tri f luoromethyl i  disulfide  The 
synthesis  of  i  tr i f 1 uoromethy 1 )  thio  organomota 1 1 ic 
compounds,  in  spite  of  the  fact  that  the  discharge 
precursor  for  this  radical  is  much  less  specific  or 
selective  than  in  previously  reported  work  emphasizes  one 
to  the  strengths  of  this  reaction  pathway  to  sigma  bonded 
organometa 11 i c  compounds.  The  advantage  is  specifically 
that  it  is  not  necessary  to  have  an  extremely  clean 
source  of  radicals  In  order  to  affect  the  reaction  Here 
the  critical  factor  Is  simply  the  statistics  of  the 
recombination  of  metals  with  radicals  One  obtains  the 
s tat i s t ica 1  I y  expected  percentage  of  the  homoleptic 
compound  based  on  the  relative  concentrations  of  each 
radical  present  The  reaction  of  ( tn f luoromethyl i  thio 
radicals  generated  in  a  I ow- tempera ture  glow  discharge 
provides  a  synthetic  route  to  highly  substituted 
«  tri f luoromethyl  )  thio  organome ta I  1 i c  compounds  In 
addition  to  the  SCF3  radical.  CT3  radicals  were  also 
produced  in  a  ratio  of  approx i ma te I y  2  7  to  1  and 
resulted  in  additional  products  Reducing  the  radio 
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frequency  power  delivered  to  the  plasma  had  little  effect 
on  the  ratio  of  SCT3  to  CT3  radicals. 
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ABSTRACT  I U  I  The  first  perfluoro  crown  ethers. 

perfluoro  l8-crown-6  perfluoro  15-crown-5.  and  perfluoro 
12  crown  4 ,  have  been  prepared  by  carefully  controlled 
elemental  fluoridation;  although  they  are  weaker  bases 
than  their  parent  compounds,  perfluoro  crown  ethers  are 
materials  which  will  have  a  number  of  applications 
Per f luorina tod  derivatives  of  hydrocarbon  compounds 
usually  exhibit  different  propeties  than  their 
hydrocarbon  analogues  The  perf luoro  crown  ethers  are 
markedly  more  volatile  than  the  hydrocarbon  products 
Single  crystals  have  been  grown  of  18 -crown-6  and 
preliminary  structural  Information  indicates  that  the 
ring  is  puckered  in  a  manner  so  that  oxygen  is  exposed 
and  projected  toward  a  metal  co-ordination  site.  In 
addition  to  the  possibility  of  serving  normal  functions 
is  macrocyclic  ligands,  the  compounds  are  of  interest  in 
the  biomedical  and  oxygen  carrier  areas  for  they  are 
fief  ini tely  physiologically  compatible  with  human  and 
other  mammalian  tissue  This  synthetic  breakthrough  opens 
the  possibility  of  preparation  of  many  novel  crown  ether 
systems  as  well  as  the  synthesis  of  perfluoro  cryptands. 

Such  ligands  should  be  much  less  subject  to  chemical 
attack  or  thermal  degradation. 
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SUPPLEMENTARY  NOTE  Pub  in  Jn!  of  Geophysical  Research, 
v 89  nAI  p261  284.  1  Jan  84 

ABSTRACT  i  IJ  >  A  se1f  consistent  semi  ana ly t ical  model  of 
magnetospheric  convection  including  the  effect  of 
conduc t » v » t j ps  is  presented  The  motions  of  the  inner 
edge  of  the  magnetospheric  ring  current,  and  the 
associated  field  aligned  currents,  produced  by  the 
externally  imposed  dawn- to -dusk  potential  drop  across  the 
magnetospher i c  cavity  are  computed  by  using  a  linear 
approx i ma t i on  The  coupling  between  the  different  diurnal 
harmonics  in  the  locar  time  variations  of  fields  and 
currents  produced  by  the  local  time  dependence  of 
ionospheric  conduc t i v i t i es  is  described  by  an  appropriate 
matrix  formalism  The  calculations  show  that  the 
enhancement  of  auroral  conductivities  by  electron 
pr ec ip i t a t i on  in  the  auroral  zone  signficantly  enhances 
both  the  typical  duration  and  the  absolute  amplitude  of 
the  penetration  of  convection  electric  fields  to 
midlatitudes  Furthermore,  the  local  time  variations  of 
the  convection  electric  field  generated  at  midlatitudes 
by  a  sudden  increase  of  the  dawn- to  dusl<  potential  drop 
are  In  good  agreement .  both  at  the  initial  time  and  after 
the  steady  state  is  reached,  with  the  available 
stalls! ical  models  of  the  disturbance  midlatitude 
electric  fi^ld  Keywords  Incoherent  scatter;  Ionosphere; 
magnetosphere ,  electric  fields,  substorms',  auroral  zone; 
shielding  of  electric  fields,  Reprints 
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ABSTRACT:  <U>  UV  irradiation  of  ma tr i x - i sol  a  ted 

dimethy ldiaz idosi lane  and  of  a  glassy  solution  of  1,3- 
dipheny lhexamethyl trisi lane  produces  dimethylsi lylene, 
characterized  by  its  visible  tambda  max=  450  nm  i  and 
infrared  absorption  The  evidence  for  the  structural 
assignment  of  this  species,  which  has  now  been  prepared 
from  seven  widely  different  precursors,  is  summarized  It 
is  proposed  that  it  rules  out  a  recent  alternative 
assignment  of  the  dimethy Is i 1 y lene  structure  to  a  flash- 
photolysis  transient  absorbing  at  tambda  max  =  350  nm. 
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ABSTRACT:  <U)  Four  wave  spectroscopy  has  been  used  to 

study  the  Raman  allowed  is  (A1)  to  Is  (T2)  transitions  of 
As  donors  in  Ge  at  1.8  K.  using  magnetic  field  B  up  to  12 
T.  With  B  parallel  to  <111-»  the  Is  i  T  2  l  states  split  into 
six  levels  (including  spini,  two  with  high  and  four  with 
low  diamagnetism.  An  ant i cross i ng .  predicted  by  People 
and  Wolff,  has  been  observed  between  donor  levels  of 
opposite  spin.  Valley  repopulation  due  to  breaking  of  the 
tetrahedral  symmetry  by  the  magnetic  field  is  also 
observed.  A  theory  has  been  developed,  which,  with  no 
adjustable  parameters,  provides  good  agreement  with 
experiment  Keywords:  Tetrahedral,  reprints 
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ABSTRACT.  <U>  This  research  involved  the  dissociation  of 
hydrogen-containing  molecules  by  electron  impact  and  the 
subsequent  neasurement  of  the  velocity  of  proton  or 
metastable  hydrogen  fragments  using  time-of -f 1 ight 
methods  The  proton  velocity  distribution  resulting  from 
dissociation  of  the  hydrogen  halides  resulted  in 
information  on  excited  states  of  the  corresponding 
molecular  ions  with  inner-shell  electron  holes.  Another 
completed  project  involved  the  proton  velocity 
distribution  from  electron  bombardment  of  the  triatomic 
molecules,  water  and  hydrogen  sulfide.  A  final  experiment 
involved  the  detection,  in  coincidence,  of  proton  and 
metastable  hydrogen  fragments  from  electron  bombardment 
of  hydrogen  molecules. 
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ABSTRACT.  (U)  The  major  objectives  of  this  project  are 
to  develop  computational  algorithms,  both  sequential  and 
parallel,  for  several  important  linear  algebra  problems 
that  arise  in  the  design  and  analysis  of  linear  control 
systems  governed  by  the  systems  of  ordinary  differential 
equations  These  include  control l abi 1 i t  problems, 
stability  and  inertia  problems,  pole  assignment  problems, 
matrix  equations  problems,  relative  primoness  of 
polynomials  and  matrices  and  the  cauchy- index  problems  of 
rational  functions  etc.  Besides,  a  part  of  the  project  is 
devoted  to  the  theoretical  study  of  the  parallel 
arithmetic  complexity  of  these  problems;  that  is.  how 
fast  these  problems  can  be  solved  in  parallel  assuming 
that  sufficiently  many  processors  are  available.  Though 
some  numerically  viable  sequential  algorithms  have  been 
designed  for  some  of  these  problems  in  recent  years, 
parallel  algorithms  and  algorithms  for  large  scale 
problems  are  virtually  non-existent. 
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ABSTRACT:  { U >  This  effort  was  focused  on  basic  work  on 

the  numerical  solution  of  the  Nav ier-Stokes  equations  for 
incompressible  flows.  A  basic  problem  in  this  theory  is 
the  compatibility  of  the  finite  element  space  used  to 
approximate  the  pressure  field  The  Investigator  was  able 
to  devise  a  simple  test  of  the  finite  element  space.  An 
inspection  of  the  solution  to  this  linear  system 
immediately  reveals  whether  the  proposed  scheme  is  stable. 
A  second  area  of  activity  was  an  investigation  of  the 
appl icabi 1 i ty  of  the  stream  function  formulation  of  the 
Nav ier-Stokes  equations.  This  effort  resulted  in  a  number 
of  publications  in  the  scientific  literature.  Author 
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ABSTRACT:  (U)  Percentage  points  of  a  new  distribution 

Involving  a  conf Juent -hypergeometr i c  distribution 
obtained  by  khatrf  and  Rao  are  tabulated.  The  use  of  the 
tabulated  values  in  obtaining  a  lower  confidence  bound 
for  the  realized  signal  to  noise  ratio  based  on  an 
estimated  discriminant  function  for  signal  detection  is 
explained.  Keywords:  Random  variables;  Normal 
distribution;  Probability  density  functions;  Tables  idata) 
( Au  thor  I 
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ABSTRACT:  (Ul  Fast  parallel  algorithms  are  presented  for 

updating  the  distance  matrix,  shortest  paths  for  all 
pairs  and  biconnected  components  for  an  undirected  graph 
and  the  topological  ordering  of  vertices  of  a  directed 
acyclic  graf  n  when  an  Incremental  change  has  been  made  to 
the  graph  The  kinds  of  changes  that  are  considered  here 
include  insertion  of  a  vertex  of  insertion  and  deletion 
of  an  edge  or  a  change  in  the  weight  of  an  edge.  The 
machine  model  used  is  a  parallel  random  access  machine 
which  allows  simultaneous  reads  but  prohibits 
simultaneous  writes  into  the  same  memory  location.  The 
algorithms  described  in  this  paper  require  01  Jog  n)  time 
and  use  OiN  cubed)  processors.  These  algorithms  are 
efficient  when  con>pared  to  previously  known  01  log- squared 
of  n)  time  start-over  algorithms  for  initial  computation 
of  the  above  mentioned  properties  of  graphs.  The  previous 
solution  is  maintained  in  mulple  inverted  trees  (a  rooted 
tree  where  i  child  node  points  toward  its  parent)  and 
after  a  minor  change  the  new  solution  is  rapidly 
recomputed  from  these  trees 
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ABSTRACT:  iU>  This  report  summarizes  results 

accomplished  under  the  subject  grant  with  many  details 
appearing  in  other  publications  referenced  in  this  report. 
Major  accomplishments  described  occurred  in  the  three 
major  areas.  First,  laser  recrys ta I  I i za t < on  of  silicon 
was  used  to  fabricate  photodetectors  having  excellent 
performance  directly  on  the  surface  10  to  the  minus  12th 
power  amps,  breakdown  voltages  of  60-80  V.  and  dynamic 
ranges  of  55  60  db  were  measured  Second,  a  new  type  of 
optical  waveguide  using  Si 02  was  developed  which  was 
character i zed  by  very  low  values  of  propagation  loss.  We 
measured  values  of  loss  as  low  as  .06  db/cm  Third, 
operation  of  a  ring  resonantor  formed  using  optical 
channel  waveguides  formed  in  Si 02  was  demonstrated  and  Is 
described.  Keywords  included:  Photodetector.  Waveguides, 
and  Recrysta 11 i zat ion. 
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Availability:  Document  part  1  a  1 1 y .  i 1  I  eg i b 1 e 

ABSTRACT:  (Ui  The  p-version  of  the  finite  element  method 

is  a  new,  important,  computat ionally  e. ficient.  approach 
to  finite  element  analysis.  It  Is  more  robust  than  the 
conventional  h-version  and  its  rate  of  convergence,  for 
domains  with  corners  and  for  other  singularity  problems 
is  twice  that  of  the  h-version.  Hierarchic  elements  which 
implement  the  p-version  efficiently  have  been  formulated 
so  as  to  enforce  CiO»  or  C< 1 )  continuity  in  the  planar 
case,  and  so  as  to  enforce  CiO)  continuity  in  three 
dimensions.  Keywords:  Finite  Element  Analysis;  Stress 
Analysis;  Hierarchic  Families  of  Finite  Elements,  p 
version  of  the  Finite  Element  Method;  Stress  Intensity 
Factors;  Numerical  Analysis. 
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ABSTRACT:  iU>  The  PI  has  established  several  important 

properties  of  a  proposed  sieve  estimator  for  the  mean  of 
a  Gaussian  process  of  known  covariance:  The  estimator  is 
itself  a  Gaussian  process;  under  a  separabi ) i ty 
assumption,  it  is  asymptotically  unbiased  and  weakly 
consistent  at  each  time  t.  and  is  strongly  consistent 
< global  1 y  )  in  an  appropriate  norm.  For  a  Gaussian  process 
with  zero  mean  and  unknown  covariance,  the  PI  has  shown 
that  the  likelihood  for  the  covariance  is  in  general 
unbounded  almost  surely  Moreover,  he  has  developed 
properties  of  a  proposed  sieve  estimator  for  the 
covariance  analogous  to  those  for  the  mean  No  assumption 
>s  made  about  the  nature  of  the  time  parameter  t.  either 
for  the  mean  estimator  or  for  the  covariance  estimator 
Keywords  Hi fbert  space;  Maximum  likelihood  estimation, 
i Au  t  hor  » 
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ABSTRACT:  (U)  Contents:  Scanning  Tunnel ing  Microscopy. 

Chemisorption  at  Surfaces;  Metal  Semiconductor  Interfaces; 
Semiconductor  Junctions;  Insulator  Semiconductor 
Interfaces;  Quantum  Wells;  Quantum  Hall  Effect;  Transport 
in  Two  Dimensional  Electron  System;  E*citons; 

Super  1  a 1 1 ices ;  Magontoopt ics .  Photolumi ncscenco;  Raman 
Scattering;  Impurity  Conduction;  Silicon;  Gallium 
Arsenides;  Gallium  Phosphides;  Amorphous  and 
Noncrys ta I  1 i ne  Semiconductors;  Phonons.  Phase  Transitions; 
Bad  Gap  Theory;  Electronic  States;  Photoemission  Studies; 
Excitations;  Raman  Scattering;  Polar! tons;  Electron  Hole 
Liquids;  Narrow  Gap  Semiconductors:  Semimagnet ic 
Semiconductors;  Laser  Annealing;  and  Ioi  Implantation 
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SUPPLEMENTARY  NOTE:  Society  of  General  Physiologists 

series.  Volume  39. 

ABSTRACT:  IU)  This  state-of-the-art  assessment  describes 

the  means  by  which  cell  membrane  transport  systems  are 
regulated  in  both  epithelial  and  nonep i the  1 i a  1  cells 
Regulation  and  Development  of  Membrane  Transport 
Processes  leads  readers  from  a  physiological  description 
of  regulation  toward  a  more  mechanistic  level  of 
undors  tnndi  ng  D  i  s  t  irtgtt  i  shed  researchers  in  physiology, 
biochemistry,  genetics,  and  pharmacology  offer  key 
Insights  into  the  regulatory  processes  evoked  by  external 
stimuli,  such  as  hormones  or  substrate  limitation,  and  by 
the  internal  stimulus  of  genet ica fly  programmed 
development  Their  multidisciplinary  efforts  define  three 
forms  of  regulations:  (1)  gene  expression  leading  to  do 
novo  synthesis;  ( 2 1  insertion  and  removal  of  cytoplasmic 
membrane  vesicles;  and  (31  in  situ  modification  of  the 
transport  system  in  the  membrane.  Regulation  and 
Development  of  Membrane  Transport  Processes  reviews  a 
wide  spectrum  of  transport  regulatory  phenomena  in 
eukaryotic  cells  and  provides  the  groundwork  for  future 
research . 
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SUPPLEMENTARY  NOTE:  Pub.  in  IEEE  Proceeding*-.. 

International  Conference  on  Software  Engineering.  n8  p3B6 
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ABSTRACT:  ( U 1  Since  both  cost/quality  goals  and 

production  environments  differ,  this  reprint  presents  an 
approach  for  customizing  a  characteristic  set  of  sof tware 
metrics  to  an  environment.  The  approach  is  applied  in  the 
Software  Engineering  Laboratory  (SEL),  a  NASA  Goddard 
production  environment,  to  49  candidate  process  and 
product  metrics  of  652  modules  from  six  151.000  -  112.000 
line*  projects.  Tor  this  particular  environment,  the 
method  yielded  the  characteristic  metric  set  (source 
lines,  fault  correction  effort  per  executable  statement, 
design  effort,  code  effort,  number  of  I/O  parameters, 
number  of  versions).  The  uses  examined  i or  a 
characteristic  metric  set  Include  forecasting  the  effort 
for  development,  modification,  and  fault  correction  of 
modules  based  on  historical  data  (Author) 
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ABSTRACT:  <U»  The  use  of  certain  nonconforming  schemes 

for  solving  viscous  incompressible  flow  problems  was  put 
on  a  rigorous  foundation,  and  the  resulting  theory  was 
used  to  construct  nev  convergent  schemes.  The 
investigator  was  able  to  show  that  a  certain 
nonconforming  quadratic  element  actually  has  the  same 
accuracy  as  a  well  known  nonconforming  cubic.  This  is  of 
great  practical  significance  because  the  costs  of 
implementing  the  quadratic  elements  are  far  less  than 
those  for  cubics  Keywords:  Viscous  i ncompress I b I e  flow 
problems.  Convergent  schemes ;  Nonconforming  quadratics. 
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SUPPLEMENTARY  NOTE:  Pub .  in  IEEE  Transactions  on 

Acoustics.  Speech  and  Signal  Processing.  vASSP-33  n2  p387 
392  Apr  85 

ABSTRACT:  ( U  >  A  new  approach  is  presented  to  the  problem 

of  detecting  the  number  of  signals  in  a  multi  channel  time 
series,  based  on  the  appl ica t i on. of  the  information 
theoretic  criteria  for  modei  selection  introduced  by 
Akalke  <AIC)  and  by  Schwartz  and  Rissanen  ( MDL ) .  Unlike 
the  conventional  hypothesis  testing  based  approach,  the 
new  approach  does  not  require  any  subjective  threshold 
settings;  the  number  of  signals  is  obtained  merely  by 
minimizing  the  AIC  or  the  MDL  criteria  Simulation 
results  that  illustrate  the  performance  of  the  new  method 
for  the  detection  of  the  number  of  signals  received  by  a 
sensor  array  are  presented  Keywords:  Signal  processing; 
Information  theoretic  criteria;  Multic  annel  time  series; 
Eigenvalues;  Likelihood  ratio;  Sensor  array  processing. 
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SUPPLEMENTARY  NOTE:  Pub  In  International  Jnl .  of  Control. 

v42  nS  p97 1 -988  1985. 

ABSTRACT:  iUi  This  reprint  addresses  the  following 

problem:  Given  a  possibly  non- stat ionary  second-order  or 
Gaussian  stochastic  process  over  a  certain  time  interval, 
find  all  state-space  realizations  that  produce  the  given 
process  as  thier  output  A  constructive  solution  to  this 
problem  is  described.  In  particular,  the  degrees  of 
freedom  left  in  this  problem  are  explicitly  displayed  in 
terms  of  additional  random  variables  and  processes 
injected  into  the  state-space  description.  Sepcial 
attention  is  paid  to  output - i nduced,  or  internal,  state- 
space  realizations,  that  is.  those  for  which  the  state 
vector  is  completely  determined  by  the  given  process.  The 
development  is  self-contained,  the  approach  and  proofs 
are  fairly  elementary,  and  explicit  formulas  are  given 
for  the  various  realizations.  Keywords:  White  noise; 
Covariance  functions;  Electrical  engineering  JAuthor) 
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SUPPLEMENTARY  NOTE  Supersedes  AD-A158  885. 

ABSTRACT:  « U )  The  room  temperature  threshold  fatigue 

behavior  of  P.M  MIP'd  L.C.  Astroloy  has  been  examined. 
Material  wi th  grain  sizes  ranging  from  5  micrometers  to 
50  micrometers  has  been  tested  to  investigate  the 
influence  of  grain  size  on  the  threshold  response  In 
disc  compact  tension  specimens  grain  size  is  observed  to 
have  little  influence  on  the  threshold  values;  in 
contrast  tests  conducted  in  four  point  bend  specimens 
exhibit  lower  threshold  values  and  display  a  dependence 
on  grain  si/e  with  larger  grain  sizes  giving  higher 
threshold  values.  Cons idera t ion  has  also  been  given  to 
the  growth  of  short  cracks  under  cyclic  loading  at  low 
stress  intensities.  The  data  reveal  that  under  these 
conditions  short  cracks  propagate  at  a  consistently 
faster  rate  than  long  cracks  subject  to  the  same  nominal 
stress  Intensity  Analytical  work  has  br?n  conducted 
which  suggests  that  this  behavior  may  be  rationalized  in 
terms  of  a  more  appropriate  driving  force  for  crack 
extension  Detailed  microstruc tura 1  information  has  been 
collected  which  identifies  the  major  second  phase 
particles  present  in  the  alloy.  The  effect  of  simple  heat 
treatments  on  the  distribution  of  these  particles  has 
been  observed  to  be  negligible.  Keywords:  Fatigue  crack 
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(U)  Computation  of  the  Stationary  Values  of  the  Product  of 
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ABSTRACT:  (ll»  A  computational  algorithm  is  developed  for 

finding  the  stationary  values  of  the  function  x'C*/ 
square  root  of  ix'Axl  square  root  of  ix'Bxi  where  A  and  B 
are  positive  definite  and  C  is  a  symmetric  matrix.  The 
square  of  the  function  under  consideration  is  the  product 
of  two  Raleigh  coefficients  x'Cx/x'Ax  and  x'Cx/x'Bx.  The 
general  problem  occurs  in  multivariate  analysis  in  the 
computation  of  homologous  canonical  variate s  in  studying 
relationships  betueen  two  sets  of  homologous  measurements. 
The  special  case  with  C=I  occurs  in  designing  control 
systems  with  minimum  norm  feedback  matrices.  (Author! 
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ABSTRACT:  (U)  The  overall  objective  of  this  proposal  is 

to  investigate  the  robustness  to  departures  from 
independence  of  methods  currently  in  use  in  reliability 
studies  when  competing  failure  modes  or  competing  causes 
of  failure  associated  ui th  a  single  mode  are  present  in  a 
series  system  The  first  specific  aim  is  to  examine  the 
error  one  makes  in  modeling  a  series  system  by  a  model 
which  assumes  statistically  independent  component 
lifetimes  when  in  fact  the  component  lifetimes  follow 
some  multivariate  distribution.  The  second  specific  aim 
is  to  assess  the  effects  of  the  independence  assumption 
on  the  error  in  estimating  component  parameters  from  life 
tests  on  series  systems  In  both  cases,  estimates  of  such 
errors  will  be  determined  via  mathematical  analysis  and 
computer  simulations  for  several  prominent  multivariate 
distributions  A  graphical  display  of  the  errors  for 
representa t i ve  distributions  will  be  made  available  to 
researchers  who  wish  to  assess  the  possible  erroneous 
assumption  of  independent  competing  risks.  A  third  aim  Is 
to  tighten  the  bounds  on  estimates  of  component 
reliability  when  the  risks  belong  to  a  general  dependence 
class  of  distributions  < f or  example,  positive  quadrant 
dependence,  positive  regression  dependence,  etc  ). 
Keywords  Scenes ( Ma thema t 1 cs » ;  and  Mathematical  models. 
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SUPPLEMENTARY  NOTE  Pub  in  I n terna t i ona 1  Onl  of 
Chemical  Kinetics.  v17  pl029  1065  1985 

ABSTRACT  i U  )  Kinetic  data  for  the  static  system  silane 
pyrolysis  i from  640  703  K,  60  400  torn  are  presented. 

For  conversion  from  3  30’4,  first -order  kinetics  are 
obtained  with  silane  loss  rates  equa l  to  half  the 
hydrogen  formation  rates  At  conversions  greater  than  40°4. 
rate  inhibition  attributable  to  the  back  reaction  of 
hydrogen  with  si lylene  occurs  Overall  reaction  rates  are 
not  surface  sensitive,  but  disilane  and  trisilane  yield 
miwimi  under  some  conditions  are  A  nonchain  mechanism 
capable  of  describing  quantitatively  all  stages  of  the 
S’,  lane  pyrolysis  is  proposed  Post  1.07-  Initiation  is 
h  h  homogeneous  (gas  phase )  and  heterogeneous  ion  the 
»  lls».  and  reaction  intermediates  are  sllylenes  and 
disilenes  An  analysis  is  made  of  each  rate  constant  of 
the  silane  mechanism  and  the  modeling  results  are 
compared  with  experimental  results.  Agreement  is 
excel  lent  It  is  concluded  that  the  dominant  sink 
reaction  fir  silylene  Intermediates  is  1.2-H2  elimination 
from  di si  lane  'followed  by  Si2M4  po 1 ymer i t i on  and  wall 
deposition)  The  model  is  in  accord  with  slow 
i somer t /a t ion  between  disilene  and  s i 1 y 1 s i 1 y 1 ene  and  near 
exclusive  1.2  M2  elimination  from  Si2H6.  It  is  also 
concluded  that  disilene  is  about  10  kcal/mole  more  stable 
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ABSTRACT  (l/>  Rubber  I  ike  elasticity  is  revie  wed  wi  tb 
regird  to  molecular  theories,  bi modal  networks,  non- 
Gaussian  theory,  interpenetrating  netv/orks.  dangling 
chain  networks,  sorption  and  extraction  of  diluents,  and 
elastomers  filled  in  situ  Keywords  reprints;  filled 
e l as  tome ter s .  silica  fillers  i Author i 
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ABSTRACT  iU)  Stimulated  Emission  Pumping  Studies  of 
Formaldehyde  Our  SEP  studies  of  H2C0  are  essentially 
complete.  They  have  yielded  an  unprecedented! y  complete 
set  of  anharmonic  constants  for  a  4 -atom  molecule  SEP 
studies  of  D2C0  have  begun,  but  the  spectra  appear  much 
more  complex  and  congested.  Quantum  Ergodicity  in  H2C0- 
The  non-rotating  levels  are  well  organized  and 
unambiguously  assignable  as  normal  mode  combination  and 
overtone  vibrational  states.  By  J  approx  10.  Ka  approx 
2  the  rotation-vibration  levels  are  intrinsically 
unassignable,  but  the  spectral  density  of  states  is  not 
equal  to  the  total  density  of  states  The  spectroscopic 
distinction  between  organized  and  disorg.nized  states  is 
not  reflected  by  any  so-far  measurable  difference  in  the 
collisional  depopulation  rates  for  organized  vs. 
disorganized  levels  Collisional  Studies  in  H2C0- Several 
new  techniques  have  been  demons tratod  on  H2CO/H2CQ  and 
HxCO/He  or  Ar  rotational  energy  transfer  (RET  1  .  Transient 
Gain  Spectroscopy  [ TGS )  and  Transient  Polarization 
Spectroscopy  fTPSi  have  been  app)  ieef  to  the  M2C0  A  1A2 
state  RET  Follows  dipole  propensity  rules  and  the  rate 
of  elastic  reorientation  is  found  to  be  negligible 
relative  to  the  total  of  inelastic  rates  Transient 
Absorption  Polarization  Spectroscopy  i TAPS  <  has  been 
applied  to  highly  excited  (11.400/cml  vibrational  levels 
of  the  H2C0  X  1AI  state 
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ABSTRACT:  (U)  The  results  of  time  resolved  laser  flash 

spectrometr ic  studies  of  singlet  ary  1  ha locarbenes  are 
reviewed  In  par  licular.  the  absolute  rate  constants  for 
reactions  of  phony  1 ch 1 orocarbene  and  related  carbencs 
with  a  Irenes  are  summarized  arid  systematized  The 
experiments  described  provide  the  basis  for  a  detailed 
examination  of  carbenic  react i v i ty- sens i t i v i ty  principles 
The  results  of  studies  on  the  Influence  of  temperature  on 
the  absolute  rate  constants  for  carbene  reactions  are 
consistent  ui th  the  existence  of  transient  car  bene/ a lLene 
intermediates  Keywords:  Pulsed  laser  photolysis 
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ABSTRACT:  IU)  Several  novel  implementations  of  optical 

bistability  have  been  proposed  and  analyzed.  Novel 
applications  of  optical  nonlinearities  in  a  ring  have 
been  proposed;  particularly  interesting  is  the  use  of 
nonlinear  nonreciprocity  of  counterpropagat ing  waves  in  a 
ring  to  enahnee  the  Sagnac  Effect,  and.  thereby,  increase 
the  sensitivity  of  a  passive  ring  optical  gyro  The  use 
of  moderate  energy  electron  beams  traversing 
super  1  a 1 1 i ces  to  generate  coherent  x-rays  by  the  coherent 
addition  of  transition  radiation  has  also  been  proposed 
and  analyzed.  This  document  is  a  collection  of  articles 
pertaining  to  such  fields  as:  Soli  tons;  Cyclotron 
resonance  of  free  electrons;  High  energy  electron  beams. 

I Au  thor  ) 
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SUPPLEMENTARY  NOTE:  Pub.  In  Proceedings  of  the  Society 

for  Experimental  Biology  and  Medicine  vl79  p497-503  1985 

ABSTRACT  (Ul  Human  promye I ocy t i c  leukemia  (HL-60*  cells 
were  used  to  begin  to  evaluate  the  role  in  hematopoiesi s 
of  inosine  biosynthesis  in  the  tRNA  anticodon  wobble 
position;  a  reaction  involving  the  enzymatic  insertion  of 
preformed  hypoxanthi ne .  Oimethyl  sulfoxide  ( DMSO  I  and 
hypoxanthine  were  found  to  induce  the  differentia tion  of 
HL -GO  cells  in  a  synergistic  manner,  and  the  induced 
di  f f ererit f a t ion  was  independent  of  changes  in  the  purine 
catabolic  enzymes  adenosine  deaminase  and  purine 
nucleoside  phosphory I ase .  The  short-term  exposure  of  HL- 
60  cells  to  DMSO  plus  hypoxanthine  resulted  in  enhanced 
leucine  i ncorpora t i on,  and  a  model  is  presented  showing 
how  the  inosine  modification  reaction  in  tRNA  may  be 
involved.  A  means  by  which  hypoxanthine  insertion  into 
tRNA  may  modulate  the  synthesis  of  regulatory  proteins  < 
g  .  lymphokines  and  cell  surface  receptorsl  is  also 
ou  1 1 i ned . 
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SUPPLEMENTARY  NOTE:  Pub.  in  Linear  and  Multilinear 

Algebra.  v18  p183-l9B  1985 

ABSTRACT:  (U>  The  polynomial  algebra  over  a  field  is 

canonically  isomorphic  to  the  symmetric  algebra  over  a 
vector  space.  Several  ident i f »es  express ing  homogeneous 
polynomials  in  terms  of  sums  of  powers  of  linear 
polynomials  are  exploited  to  obtain  Ryser's  permanent 
identity  along  with  extensions  of  some  recent  identities 
due  to  Bebiano  Keywords:  Reprints;  Multilinear  algebra. 

»  Author ) 
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SUPPLEMENTARY  NOTE:  Pub.  in  Radio  Science,  v18  n6  p1059- 

1 0G5  Nov -Dec  83. 

ABSTRACT:  (Ui  The  electron  density,  ion  tempera ture .  and 

velocity  measured  on  November  18.  1381,  from  1  ICO  to  1700 
UT  by  E I  SCAT  facilities  exhibited  clearly  periodic 
behavior.  We  present  an  attempt  to  interpret  this  feature 
as  a  mani f es ta t ion  of  gravity  waves . '  November  18  was  a 
day  of  high  magnetic  activity,  and  it  was  difficult  to 
separate  completely  the  local  effects  from  those  induced 
by  the  gravity  waves.  The  observed  waves  had  a  period  of 
about  75-80  min  and  vertical  wavelength  of  the  order  of 
800  km.  They  were  possibly  generated  in  the  auroral  oval, 
about  1000  km  from  Tromo.  Keywords:  Incoherent  scatter; 
Ionosphere;  Thermosphere ;  Electron  density;  Gravity  waves; 
Auroral  zone 
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SUPPLEMENTARY  NOTE:  Pub.  in  Automat ica.  v2 1  nS  p575  584 

1985. 

ABSTRACT :  W)  In  this  apper  we  consider  a  general  class 

of  stochastic  incentive  decision  problems  in  which  the 
leader  has  access  to  the  control  value  of  the  follower 
and  to  private  as  well  as  common  information  of  the 
unknown  state  of  nature.  The  follower's  cost  function 
depends  on  a  finite  number  of  parameters  whose  values  are 
not  known  accurately  by  the  leader,  and  in  spite  of  this 
parametric  uncertainty  the  leader  seeks  a  policy  which 
would  induce  the  desired  behavior  on  the  follower.  We 
obtain  such  policies  for  ttie  leader,  which  are  smooth, 
induce  the  desired  behavior  at  the  nominal  values  of 
these  parameters,  and  furthermore  make  the  follower's 
optimal  reaction  either  minimally  sensitive  or  totally 
insensitive  to  variations  in  the  values  of  these 
parameters  from  the  nominal s.  The  general  solution  is 
determined  by  some  orthogonality  relations  in  some 
appropriately  constructed  \ probab i l 1 t y  i  measure  spaces, 
and  leads  to  particularly  simple  incentive  policies  The 
features  presented  here  are  intrinsic  to  stochastic 
decision  problems  and  have  no  counterparts  in 
deterministic  incentive  problems.  Keywords  Stochastic 
systems;  Economic  systems;  Team  theory;  One  is  ion  theory; 
Game  theory;  Optimization;  Stackelberq  games 
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SUPPl EMENTARY  NOTE:  Pub.  in  Stochastic  Processes  and 

Their  Applications.  v20  pi  IS- 131  1985. 

ABSTRACT:  !Ul  This  reprint  describes  techniques 

developed  for  approx i ma t i on  of  state  estimators  using 

data  from  the  processes  N  sub  1 . N  sub  n  to  estimate 

necessary  attributes  of  the  unknown  probability  law  of 
the  time  M  sub  i.  The  techniques  are  based  on 
representation  of  the  state  estimators  in  terms  of 
reduced  Palm  distributions  of  the  N  sub  i  and  on 
estimation  of  these  Palm  distribut ions  Estimators  of 
Palm  distributions  are  shown  to  be  strongly  consistent 
and  asymptotically  normal. 
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SUPPLEMENTARY  NOTE:  Pub  in  IEEE  Transactions  on 

Biomedical  Engi neer t ng .  vME-31  n12  p833~850  Dec  84 

ABSTRACT.  iU>  Measuring  the  functioning  of  the  human 
brain  is  one  of  the  most  formidable  scientific/ 
engineering  endeavors  ever  undertaken  It  is  difficult  to 
extract  information  about  any  particular  processing 
function  from  brain  eletromagnet 1c  signals  iBEMS)  since, 
at  any  instant,  only  a  small  fraction  of  the  brain's 
hundreds  of  simultaneously  active  major  system  might  be 
performing  processing  related  to  the  function  being 
studied.  With  recent  developments ,  a  new  era  of  research 
is  dawning  based  on  an  1 nterdi sc ipl i nary  approach  in 
which  advanced  signal  processing  methods  are  focused  on 
increasingly  more  specific  neuroana  tomica  1  . 
neurophysiological,  and  neuropsychological  research 
questions  and  clinical  applications.  This  brief  review 
highlights  the  major  accomplishments  of  the  last  several 
decades  in  human  BEMS  analysis  and  discusses  obstacles  to 
progress,  rive  main  topics  are  addressed  ill  the 
historical  problem  of  developing  a  computerized  expert 
clinical  electroencephalogram  IE EG  l  system;  12  1  advances 
in  signal  processing  methods,  including  primary  analysis, 
feature  extraction,  and  statistical  hypothesis  testing 
and  pattern  classification;  13)  integrated  computing 
systems  for  8 CMS  analysis.  14)  biophysical,  basic  science, 
practical  and  conceptual  obstacles  to  progress ,  and  15) 
the  long  term  goal  of  developing  a  device  for  measuring 
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the  functional  integrity  of  major  neural  systems,  and  the 
related  topic  of  neurocybernetics.  Cutting-edge  Issues 
discussed  include:  measurement  and  modeling  of 
nons ta t ionary  event-related  signals,  characterizat ion  of 
spatial  processes,  single-trial  signal  detection, 
location  of  the  sources  of  sea  Ip -recorded  field 
distributions,  and  studies  of  the  functional  significance 
of  BEMS. 
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SUPPLEMENTARY  NOTE:  Pub.  in  RLE  Progress  report  no  127. 

p  1 25 -  126,  Jan  85. 

ABSTRACT:  <U)  Precision  measurement  of  inertial  rotation 

is  of  much  Interest  in  a  number  of  areas,  such  as 
navigation,  geophysics,  and  relativity.  The  geophysical 
applications  include  the  measurement  of  the  various 
effects  that  cause  fluctuations  in  the  earth's  rotation 
rate  Omega(E),  ranging  from  10  to  the  minus  7th  power  to 
10  to  the  minus  9th  power  Omega(E),  for  example,  nutation, 
precession,  wobble,  and  t Ida  I  - f r i ct i on  effects.  The 
relativistic  effects  range  in  sensitivity  from  10  to  the 
minus  9th  power  to  10  to  the  minus  11th  power  Omega* E) 
and  include  measurements  of  the  preferred  frame  and  the 
drag  parameters.  The  advent  of  the  laser  in  1960 
rekindled  the  interest  in  the  use  of  the  Sagnac  effect 
for  sensing  inertial  rotation  by  optical  means.  Several 
approaches  of  implementing  the  Sagnac  effect  have  been 
under  investigation.  These  include  active  techniques, 
such  as  the  ring  laser  gyro,  and  passive  techniques 
employing  passive  ring  resonators  or  multi  turn  fiber¬ 
optic  interferometers.  In  all  these  approaches,  the 
measurement  sensitivity  scales  with  the  area  enclosed  by 
the  light  path  Typically,  to  reach  the  sensitivity 
needed  to  measure  the  geophysical  and  relativistic 
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effects  mentioned  previously,  it  is  necessary  to  consider 
areas  between  100  and  10,000  sq  m.  Our  research  effort  at 
present  centers  around  a  passive  10  cm  squat e  resonator 
wi  tli  a  Finesse  of  12000  (kindly  made  available  to  us  by 
Litton).  The  differences  between  the  resonance 
frequencies  of  the  cavity  for  clockwise  and 
counterclockwise  propagation  that  is  induced  by  inertial 
rotation  is  measured  by  a  low  power  He-Ne  laser  mounted 
external  to  the  cavity. 
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SUPPLEMENTARY  NOTE:  Pub.  in  dnl .  of  Tluorine  Chemistry. 

v29  p399  415  1985  See  also  9.  AD-A160  485. 

ABSTRACT:  I U  >  A  series  of  th i opheny 1  -  subs t i tu ted  mono- 

and  diphosphas- tr iazines  was  prepared  These  materials 
exhibited  physical  charac ter i s t i cs  similar  to  those  of 
the  corresponding  phenyl  analogues,  but  the  mass  spectral 
breakdown  patterns  were  dominated  by  the  loss  of  the 
thiophenyl  group  and  differed  significantly  from  that  of 
the  other  phospha- s - tr i az i nes  investigated  to  date  The 
thi opheny 1 -phospha - s - tr 1 az i nes  exhibited  anticorrosive 
and  ant i ox i da t i ve  action  when  used  as  additives  in 
perf luoroalky lether  fluids  At  elevated  temperatures.  316 
C,  these  materials  were  less  effective  than  the  phenyl 
analogues  The  monophospha  members  of  the  series  were 
thermally  and  oxidatively  less  stable  than  the 
corresponding  diphospha  s  triazines  67  versus  9GY. 
starting  material  recovery  after  exposure  to  air  at  235  C 
for  24  hr  Both  the  mono  and  diphospha  s  triazines  were 
completely  degraded  in  24  hr  at  316  C  in  nitrogen  Past 
investigations  have  shown  phospha  s  triazines  as  well  as 
the  d I phospha te t raa/acyc I ooc t a  let  radios  to  exhibit 
anticorrosion  and  ant  I  ox i da t i ve  action  when  used  in 
perf luoroa Ik y lether  fluids  in  the  presence  of  metals  or 
metal  alloys  This  particular  phase  of  the  research  was 
directed  at  synthesis  and  evaluation  of  thiophenyl 
substituted  phospha -s- triazines  with  the  ultimate  aim  to 
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develop  materials  which  would  act  as  oxidation  and 
corrosion  inhibitors  in  addition  to  serving  as  lubricity 
addi t i ves . 
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SUPPLEMENTARY  NOTE:  Pub.  in  Psychophysiology.  v22  nl  p32- 

43  Jan  85 

ABSTRACT:  (U»  Spatial  patterns  of  correlation  between 

pairs  of  electrodes  in  15  channels  of  human  scalp- 
recorded  brain  potentials  were  determined  by  applying 
Neurocogni t i ve  Pattern  < NCR  )  Analysis  to  single-trial  EEG 
data  from  9  adults  performing  a  visuospatial  task. 

Spatial  patterns  of  difference  in  inter-electrode 
correlation  between  'move'  and  'no-move'  trials  of  the 
task  increased  in  magnitude  through  four  successive  175- 
ms  wide  analysis  intervals.  Results  are  consistent  with  a 
distributed  network  model  of  neurocogn i t i ve  function 
where  parallel  activity  In  many  neural  areas  is 
Integrated  in  a  rapidly  shifting  pattern  of  focal 
activity.  Keywords:  Visuospatial.  Single-trial  analysis. 

Correlation.  Evoked  potentials.  Mathematical  pattern 
recognition,  Neurocogni t i ve .  Parallel  processing.  Spatial 
localization,  and  Hemispheric  I  a tera I i zat < on 
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SUPPLEMENTARY  NOTE:  Pub.  in  Applied  Spectroscopy.  v39  n4 

p587  590  1985 

ABSTRACT:  (U1  A  pulsed,  tunable  dye  laser  pumped  with  a 

nitrogen  laser  is  used  to  excite  the  atomic  fluorescence 
of  Ru.  Pd.  Ir.  Pt,  and  Au  in  an  air/acetylene  flame  The 
detection  limits  obtained  have  been  improved  about  40  to 
400  times,  excepting  those  for  Au  These  elements  can  be 
detected  at  the  ng/mL  ( ppb 1  level  or  less  with  analytical 
curve  linearity  of  over  four  orders  of  magnitude 
Improvement  of  the  detection  limits  was  achieved  mainly 
by  the  use  of  a  1 arge -aper ture  detection  system  and  a 
f requency  doubl ed  dye  laser  for  excitation  of 
nonresonance  atomic  fluorescence  Interferences  among 
these  five  elements  and  also  from  Rh.  Os.  Cu.  and  Ni  were 
investigated  The  detection  limits  obtained  are  superior 
to  flame  atomic  absorption  spectrometry  and  flame  atomic 
emission  spectrometry  and  comparable  to  or  better  than 
the  best  detection  Units  of  atomic  emission  inductively 
coupled  plasma  spectrometry  and  dc  plasma  spectrometry 
Of  course,  the  spectral  selectivity  greatly  exceeds  other 
analytical  atomic  spectroscopic  methods 
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ABSTRACT:  (U>  The  goal  of  the  Program  Reference  Language 

< PRL »  Project  is  to  construct  a  represents t ion  of  Ada 
programs  that  facilitates  retrieval  of  code  based  on  both 
syntactic  (  literal)  and  semantic  (functional!  queries 
The  fourth  year  of  the  project  focused  on  the 
f orma i i za t ion  of  the  Extended  Program  Model  lEPMl.  which 
consists  of  textual,  syntactic,  and  semantic 
representations.  The  PRL  query  language  specifies  search 
over  these  three  interrelated  databases.  Textual  items 
are  retrieved  by  string-matching  capabilities  of  standard 
editors;  syntactic  queries  are  directd  to  the  syntax 
parse  tree;  queries  referencing  program  f unct iona ? i ty  are 
mapped  onto  the  LOSP  semantic  representation,  key  words: 
Program  Reference  Language  1 PRL  )  .  Extended  Program  Model 
( EPM  > ,  Intelligent  Program  Editor  l I PE  ) .  Artificial 
Intelligence  i AI  )  ,  Program  editing.  Ada  editor,  Ada 
syntax.  Semantic  model.  Pictorial  logic.  Query  language, 
and  LOSP 
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elast ic- f racturing  ( s tra i n- sof tern ng i  representation  for 
the  material.  By  trial  and  error,  material  parameters 
were  chosen  for  each  experiment  so  that  satisfactory 
agreement  was  obtained  between  the  calculated  strains  and 
the  measured  strains.  Keywords.  Brittle.  Microcracks , 
Strain-rod;  S tra i n- sof teni ng ;  Tension 

DESCRIPTORS'  f  U  >  ‘FAILURE.  ‘TENSILE  PROPERTIES.  ‘GEOLOGY 
♦CONCRETE.  AXES.  COMPRESSION.  COMPUTATIONS.  DYNAMICS. 
FINITE  DirrERENCE  THEORY.  FRACTURE ( MECHANICS » .  LENGTH. 
LOADSl TORCES I .  MATERIALS.  MEASUREMENT.  MICROCRACKING. 
NUMERICAL  ANALYSIS.  ONE  DIMENSIONAL.  PARAMETERS.  PRESSURE 
RODS.  STATICS.  STRAIN  RATE,  TENSILE  STRENGTH.  TENSILE 
STRESS.  TRANSIENTS.  TRI AXIAL  STRESSES 

IDENTIFIERS:  lU)  LPN - SRI  PYU - 445  1  .  PE61102F. 

WUAT  0SR2302C2 


MONITOR  AFOSR 

TR  85-  1240 


UNCLASSIFIED  REPORT 


BSTRACT  (U)  The  objective  of  this  research  was  to 
develop  and  demonstrate  experimental  and  analytical 
techniques  to  study  the  tensile  failure  of  concrete  and 
geologic  materials  at  strain  rates  of  about  10  per  second. 
A  new  experimental  method  was  developed,  a  set  of 
experiments  was  conducted,  and  the  experiments  were 
interpreted  with  numerical  calculations  In  the  new 
experiments  a  5 -cm-di ameter  rod  Is  first  loaded  in 
static  tri  axial  co..«press  i  on ,  then  the  axial  pressure  Is 
released  from  each  end  simultaneously  and  very  rapidly. 

The  resulting  relief  waves  interact  in  the  center  of  the 
rod  to  produce  a  dynamic  tensile  stress  equal  in 
magnitude  to  the  original  static  compression  Tensile 
failure  occurs  if  the  tensile  stress  exceeds  the  tensile 
strength  for  these  conditions.  The  radial  pressure  is 
held  approximately  constant  during  the  experiment. 

Several  experiments  of  this  type  were  performed  on 
concrete.  In  every  case  the  rod  fractured  near  the 
midpoint;  in  some  cases  a  second  fracture  also  occurred 
several  centimeters  from  the  midpoint.  Transient 
measurements  were  made  of  the  axial  load  at  each  end.  the 
confintng  pressure,  and  axial  and  cl rcumf erent f a  1  surface 
strains  a  several  locations  along  the  length  of  the  rod. 
Each  experiment  was  interpreted  with  a  set  of  one¬ 
dimensional  finite  difference  calculations,  using  an 
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ABSTRACT.  1 U )  Contents:  Research  on  Thermophysical 

Properties;  High  Temperature  Enthalpy  Measurements;  Broad 
Band  Spectroscopy  of  Small  Molecules  in  Intense  Laser 
Fields;  Growth  and  Decomposition  of  Graphitic  Structure; 
Build  Up  and  Irradiation  of  Obscuring  Clouds  Under  Near 
Vacuum  Conditions  -  Application  to  Spacecraft 
Survivability;  and  Molecular  Basis  for  Laser  Induced 
Vaporization  of  Refractory  Materials.  Keywords:  Heat 
resistant  materials;  Photodissociation;  Silicon  nitrides; 
Vapor i za t i on ;  Graphite;  Ceramics;  Boron  nitrides,  c Author) 
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ABSTRACT :  (U)  In  the  past  year  it  has  been  demonstrated 

that  undoped  <11 1>  single  crystal  gallium  arsenide  could 
be  grown  on  <01 1 2 >  sapphire  using  the  meta 1  organic 
chemical  vapor  deposition  < MO  CVD )  growth  technique  An 
interesting  and  unexpected  result  from  this  work  was  that 
the  GaAs  films  grown  had  a  <11  1>  orientation  instead  of 
the  proposed  <100>  orientation.  Keywords  include: 
Metalorganic  chemical  vapor  deposition,  gallium  arsenide, 
surface  acoustic  wave  devices,  and  R-plane  sapphire. 
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ABSTRACT  (III  A  long  pulse,  high  brightness  45  MeV 
linear  accelerator  has  been  constructed  for  use  as  a 
driver  for  free  electron  laser  and  Leam  wave  experiments, 
and  as  the  first  section  of  a  1  GeV  injector  for  a  high 
brightness  electron  storage  ring.  This  contract  has  led 
to  1  demons t ra t i on  of  the  highest  gradient  and  longest 
pulse  length  yet  achieved  in  a  3  meter  S  band  SLAC- type 
travelling  wave  accelerator  section;  and  2.  demons tra t i on 
of  the  high  current  and  high  current  density  attainable 
through  the  use  of  a  strong  microwave  field  to  replace 
the  dc  electric  field  usually  used  in  1 i nac  electron  guns. 
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SUPPLEMENTARY  NOTE:  Pub.  in  Canadian  Jnl .  of  Spectroscopy. 

v30  n2  p46 - 49  1985. 

ABSTRACT.  <U>  A  method  for  the  determination  of  traces 
of  oxygen  and  hydrogen  in  metals  has  been  developed  This 
method  makes  use  of  a  low  pressure  gas  extraction  system 
and  a  single  electrode  helium  microwave  emission  plasma 
spectrometer.  The  metal  sample  is  placed  in  a  quartz 
crucible  which  is  heated  by  an  induction  furnace  under 
Helium  gas  at  a  pressure  of  400  Torr.  The  mixture  of 
extracted  gas  and  He  is  carried  into  the  plasma  and  the 
atomic  emission  line  intensities  of  0  and  H  are 
sequentially  measured  with  two  0.5  spectrometers.  Peak 
areas  of  0  (777.2  nm I  and  H  (656.3  nmi  lines  are  used  as 
analytical  signals  for  oxygen  and  hydrogen,  A  known 
volume  of  H20  is  used  for  calibration  of  oxygen  and 
hydrogen  The  method  is  applied  to  the  determi na t i on  of 
oxygen  and  hydrogen  in  titanium.  Keywords:  Reprints; 
Speciation.  Microwave  plasma. 
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ABSTRACT:  (Ui  Magnetic  particles  in 

pol yi dimethy l s i loxane )  can  be  aligned  in  a  magnetic  field 
Subsequent  curing  gives  an  elastomer  with  highly 
anisotropic  mechanical  properties.  Keywords: 
reinforcement;  silicone  elastomers. 
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ABSTRACT:  IU1  The  Large  Space  Structure  f LSS  )  research 

program  was  originally  formulated  in  late  1982  in 
response  to  the  increasing  concern  that  performance 
robustness  of  Air  Force  LSS  type  systems  would  be 
inadequate  to  meet  mission  objectives.  In  particular. 
uncertain  ties  in  both  system  dynamics  and  disturbance 
spectra  characterizations  (both  time  varying  and 
stochastic  uncertainty*  s ignf f icant 1 y  limit  the 
performance  attainable  with  fixed  gain,  fixed 
architecture  controls.  Therefore,  the  use  of  an  adaptive 
system,  where  disturbances  and/or  plant  models  are 
identified  prior  to  or  during  control,  gives  systems 
designers  more  options  for  minimizing  the  risk  in 
achieving  performance  objectives.  The  aim  of  adaptive 
control  is  to  implement  In  real-time  and  on-line  as  many 
as  possible  of  the  design  functions  now  performed  off¬ 
line  by  the  control  engineer;  to  give  the  control ler 
intelligence.  To  realize  this  aim.  both  a  theory  of 
stability  and  performance  of  such  inherently  nonlinear 
controls  is  essential  as  well  as  a  technology  capable  of 
achieving  the  implementation  As  has  been  noted  by  Astrom 
recent  advances  in  each  of  these  fronts  have  brought  us 
to  the  position  where  adaptive  control  has  bee  applied  to 
many  processes  and  standard  adaptive  controllers  can  be 
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ABSTRACT:  (U1  The  primary  objective  of  this  project  was 

to  identify  or  develop  an  inorganic  cementing  material 
that  is  suitable  for  emergency  repair  of  damaged  airport 
runways  under  war  conditions  In  the  first  half  of  the 
work  several  commercially  available  rapi d-hardeni ng 
cements  were  screen- tes ted  as  presented  in  an  earlier 
Progress  Report  It  was  established  on  this  basis  that 
the  SET- 45  formulas  and  their  modifications  appeared  to 
be  the  most  promising  for  achieving  the  given  objectives 
of  this  project.  These  objectives  were:  at  least  2000  pst 
compressive  strength  at  the  age  of  1  hour;  adequately 
long  setting  time:  good  bond  to  old  concrete;  and  minimum 
shrinkage  under  every  weather  condition.  Since  then  both 
mechanical  (compressive  and  flexural  strengths,  bond, 
shrinkage,  etc. 1  and  physicochemical  tests  (X-ray 
diffraction,  scanning  electron  microscopy,  infrared 
spectroscopy,  etc. )  were  performed  with  these  materials 
to  see  the  technically  important  properties  of  these 
cements  under  various  curing  conditions  and  learn  about 
the  basic  nature  of  these  materials.  Keywords:  Hydration; 

Magnesium  cement;  Setting. 
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SUPPLEMENTARY  NOTE:  Pub.  in  Radio  Science,  v18  n6  p98l- 

987  Nov -Dec  83. 

ABSTRACT:  (U»  The  MITHRAS  data  base  offers  a  unique 

opportunity  to  observe  simultaneously  the  auroral-zone 
ion  convection  pattern  with  three  radars,  widely 
separated  in  longitude.  We  attempt  to  separate  local-time 
versus  uni  versa l - 1 ime  effects  in  a  study  of  the  electric 
field  signature  associated  with  substorms.  Preliminary 
results  indicate  that  this  signature  is  similar  at  a 
given  local  time,  regardless  of  the  longitude  of  the 
station  In  the  dawn  and  dusk  sectors  the  electric  field 
is  intensified,  whereas  around  noon  and  midnight  the 
electric  field  appears  to  reverse  during  a  substorm  The 
potential  drop  across  the  polar  cap  can  be  estimated  from 
the  potential  across  the  auroral  oval.  The  radar  agree 
well  with  the  relationship  found  by  Reiff  and  co  workers 
between  the  solar  wind  energy  parameter  epsilon  and  the 
cross- tail  potential.  Keywords  include:  Incoherent- 
scatter;  Ionosphere;  Magnetosphere;  Electric  fields; 
Substorms;  Grav‘ty  waves;  and  Auroral  zone. 
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SUPPLEMENTARY  NOTE:  Pub  In  Jnl.  of  Pt\ysics  8  Atomic  and 

Molecular  Physics.  v18  pL747-L749  1985 

ABSTRACT:  1 U  l  The  termolecular  rate  alpha  at  infinity 

for  transport  influenced  reactions  between  species  A  and 
B  in  a  gas  M  is  expressed  in  terms  of  the  averaged 
probability  i PE  I  of  escape  pairs  from  the  reaction  zone. 
This  procedure  permits  rigorous  identification  of  the 
local  i react  ion)  rate  alpha  sub  3  at  the  edge  of  the 
reaction  zone,  which  is  left  unassigned  by  the  Oebye- 
Smoluchouski  treatment.  (Reprints) 
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ABSTRACT:  <U)  An  in  vitro  strategy  for  the  evaluation  of 

the  neurotoxic  potential  of  chemicals  was  developed  A 
number  of  investigations  were  undertaken  to  validate 
portions  of  the  proposed  test  battery.  The  components  of 
the  test  battery  which  were  used  are  as  follows: 
neuroblastoma  cell  lines  and  chick  brain  cell  and  organ 
culture  tester  cells;  acetylcholinesterase,  neuron- 
specific  enolase.  and  neuro toxic  esterase  activity,  and 
acetylcholine  receptor  number  as  neuronal  end-points, 
acrylamides  and  organophospha tes  as  model  chemicals.  The 
research  also  led  to  the  developement  of  an  in  vitro 
alternative  for  the  hen  brain  assay  for  neuro toxic 
esterase  (which  is  predictive  of  delayed  neuropathy),  the 
validation  of  the  use  of  phenyl  4-butyrate  (which  is 
commerically  available)  as  a  substitute  substrate  for 
phenyl  valerate  (which  must  be  custom  synthesized)  in  the 
neurotoxic  esterase  assay,  and  the  development  of  an  in 
vitro  method  for  the  evaluation  of  the  efficacy  of  anti- 
organophosphate  chemical  defense  agents,  such  as  an  anti- 
paraoxon  monoclonal  antibodies.  Studies  on  acetylcholine 
receptors  indicate  that  the  receptor  nuhiner  in  chick 
brain  cultures  i  :reases  with  time  in  culture  as  well  as 
with  exposure  to  organophospha tes . 
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ABSTRACT  (Ui  In  this  paper,  the  authors  propose 

pi ocodures  Tor  the  detection  of  the  number  of  signals  in 
presence  of  Gaussian  white  noise.  The  methods  used  fall 
within  the  framework  of  the  model  selection  procedures 
using  an  information  theoretic  criterion.  The  strong 
consistency  of  the  estimates  of  the  number  of  signals, 
under  different  situations,  is  established.  Extensions  of 
the  results  are  also  discussed  to  the  case  when  the  noise 
is  not  necessarily  Gaussian. 
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ABSTRACT:  iUl  Each  year  a  number  of  previously  pilot- 

qualified  USAF  Academy  cadets  become  unqualified  on  the 
visual  portion  of  the  physical  examination  and  become 
ineligible  for  pilot  training.  This  research  was  directed 
at  determining  the  ability  of  a  measurable  visual 
characteristic,  the  dark  focus  of  accommodation,  to 
predict  the  onset  of  myopia.  Specifically.  It  was 
hypothesized  that  the  disparity  between  the  dark  focus 
and  the  visual  far  point  may  be  used  as  an  index  of  the 
tendency  to  develop  myopia  The  cadet  population  was 
sampled  for  measures  of  the  dark  focus  and.  for  those 
cadets  who  volunteered,  the  far  point  data  was  collected 
from  medical  records.  Due  to  circumstances,  data 
collection  was  dependent  upon  volunteer  participants 
rather  than  a  planned-for  sampling  procedure.  The  data 
collection  was  conducted  at  the  end.  rather  than  the 
beginning  of  the  academic  year.  Despite  the  limitations 
noted  above,  there  was  some  evidence  to  suggest  that  the 
hypothesis  had  merit.  To  determine  the  validity  of  the 
hypothesis  and  the  suitability  of  the  proposed  measure,  a 
longitudinal  study  should  be  conducted 
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SUPPLEMENTARY  NOTE:  Appendices  A-W  to  AD-A164  206 

ABSTRACT  (U)  Topics  in  these  appendices  to  AD-A164  206 
Include:  stress  analysis;  Cay 1 ey -Hami 1  ton  invariant 
f ormu 1  a t i ons ;  Octahedral  plane  plots;  Basic  equations  of 
el  as  topi  as t ic i ty ;  Vector  representation  of  a  general 
stress  or  strain  state;  Incremental  flexibility  matrix 
for  stress  control;  Incremental  stiffness  matrix  for 
strain  control;  Incremental  deformation  mode  logic  for 
stress  control;  Incremental  deformation  mode  logic  for 
strain  control;  Elastic  stress-strain  equations;  Special 
equations  for  the  triaxlal  test;  Transient  response  of  a 
three  elemert  viscoelastic  model;  Young's  modulus  for  a 
hyperbolic  stress-strain  curve.  A  hyperbolic  expression 
for  Poison's  ratio;  Hyperbolic  model  for  cyclic  simple 
shear;  Yield  surface  violation  correction  for  an  elastic- 
perfect  ly  plastic  model;  AFWL  engineering  model 
incremental  plastic  response;  Drained  and  undrained  cap 
models  and  computational  algorithms;  Lade  model  cross 
sections  and  parameter  determination;  Conic  model  cross 
sections  and  parameter  determination 
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SUPPLEMENTARY  NOTE:  See  also  Appendices  AW.  AD-A1G4  207. 

ABSTRACT:  fUl  This  study  sought  to  develop  a  general 

soil  s tress - stra i n  model  which  can  be  used  to  solve  a 
wide  range  of  soil  dynamics  problems.  The  approach  used 
was  to  review  existing  soil  constitutive  models  used  to 
predict  the  response  of  soil  masses  to  complex  dynamic 
loads,  and  then  formulate  a  new  model  for  that  purpose . 
Eight  existing  soil  dynamic  s tress - stra i n  models  were 
studied  The  Lade  model  was  selected  as  the  best  point  of 
departure  for  developing  a  new  soil  s tress -stra 1 n  model 
for  complex  dynamic  loading,  because  of  its  accuracy  and 
flexibility  in  representing  soil  stress  strain  behavior, 
ease  of  parameter  de termi na t ion,  and  ease  of  developing 
intuition  for  parameter  physical  significance  and 
accuracy.  The  new  conic  model  is  so  called  because  its 
principal  mathematjcal  surfaces  are  conic  sections.  The 
computer  code  used  to  exercise  all  nine  soil  constitutive 
models  under  eleven  stress  and  strain  paths  is  called  the 
Soil  Element  Model  l SEM I .  It  can  be  incorporated  in  large 
finite  diff:rence  or  finite  element  codes  for  analyzing 
the  response  of  soil  masses  to  complex  dynamic  loads.  The 
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conic  model  performs  well  over  a  wide  range  of  loading 
conditions  The  parameters  are  determined  in  a 
s tra i ghtf orward  mariner,  and  the  model  reflects  the 
influence  of  the  intermediate  principal  stress  on  shear 
strength  through  a  shear  failure  surface  involving  three 
independent  stress  invariants:  the  first  total  stress 
invariant  and  the  second  and  third  deviator  stress 
invariants.  The  conic  model  also  exhibits  di latancy. 
generates  only  positive  plastic  work,  and  has  a  provision 
for  strain  softening  in  shear. 
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ABSTRACT:  ill)  Summarized  are  research  activities  related 

to  Nonl inear  Dynamic  Response  of  Composite  Rotor  Blades 
Fundamental  to  the  analysis  is  the  development  of  a 
continuum  formulation  that  can  accurately  account  for  the 
effects  of  interlaminar  shear  and  interlaminar  normal 
stress  variation  thru-the- thickness  of  a  laminate. 
Technical  highlights  of  the  research  efforts  to  date  are 
presented  for  each  of  the  proposed  tasks;  namely. 
Nonlinear  Displacement  Formulation  for  Composite  Media, 
Incorporate  Damage  Mechanisms  into  Oynamic  Response 
Formulation  and  Correlation  of  Formulated  Response  Model 
with  Experimental  data.  Keywords:  Composite  materials; 
Finite  Elements;  Large  Displacement  Formulation; 
Interlaminar  Shear  and  Normal  Stresses;  Assumed 
Displacement  and  Hybrid  Models. 
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Ava i 1 abi 1 i ty :  Document  partially  illegible. 

ABSTRACT:  f  U  >  Laser  operation  was  achieved  and  a  series 

of  discoveries  on  the  operational  characteristics  of 
storage  ring  lasers  were  made  including  self  pulsing  and 
transverse  mode  coupling,  the  self  pulsing  phenomenon  was 
observed  to  permit  the  continuous  variation  of  the  peak 
output  power  of  the  device.  Analysis  of  the  data  taken  on 
the  optical  klystron  and  the  laser  induced  bunch 
lengthening  was  completed.  Contents:  Measurement  of 
stimulated  transverse  mode  mixing  In  a  free  electron 
laser;  Transverse  Mode  dynamics  in  a  free  electron  laser; 
Measurement  of  the  violation  of  the  Madey  Theorem  induced 
by  a  diverging  wave;  Observation  of  the  diffraction 
induced  violation  of  the  Madey  theorem;  Optical  klystron 
experiments  for  the  ACO  storage  ring  free  electron  laser; 
Character  1 zat ion  of  free  electron  laser  bunch  lengthening 
on  the  ACO  storage  ring;  Inhomogeneous  Broadening 
calculation  with  a  single  integral;  and  Realization  of  a 
variable  aperture  diaphragm  working  in  ultra  high  vacuum 
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ABSTRACT:  (Ul  The  main  objective  of  this  research  is  to 

evaluate  the  role  of  temperature  and  moisture  as  damage 
inducing  agents  in  composites.  This  objective  is  to  be 
achieved  by  subjecting  composite  coupons  to  several 
excursions  of  temperature  and  humidity,  with  variations 
in  both  amplitudes  and  rates,  and  inspecting  the 
resulting  damage.  Furthermore,  the  formation  and  growth 
of  damage  are  to  be  modelled  analytically  in  order  to 
relate  them  to  material  properties  and  ambient 
env i ronmenta 1  conditions.  Keywords:  Air  Force  research; 
computations;  residual  stresses. 
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ABSTRACT:  (U)  A  2D  digital  image  S  is  represented 

conventionally  by  the  union  of  grid  squares  containing 
pixels  of  S  which  we  denote  by  F ( S )  .  This  gives  the 
correct  topology  for  S  with  8-adjacency,  and  with  a 
little  imagination.  4 -adjacency  can  also  be  properly 
handled  However,  one  encounters  difficulty  in  extending 
basic  2D  results  to  3D  digital  images  The  last  few  years 
have  seen  the  need  for  better  methods  which  give  a  closer 
link  with  well  developed  continuous  topology,  especially 
with  the  advent  of  digital  surface  theory.  We  define  a 
new  continuous  model  F(S)  by  refining  FfS)  We  show  that 
this  gives  a  better  bridge  between  the  two  subjects, 
digital  and  continuous  topologies.  We  also  show  how  this 
space  F(S>  is  related  to  two  other  continuous  models. 
Although  we  concentrate  only  on  2D  images  in  this  paper, 
the  concepts  and  general  ideas  extend  to  3D  images.  A  3D 
version  of  this  paper  is  in  preparation. 
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ABSTRACT:  <U)  Thin  Metal  films  have  been  deposited  by  a 

multiphoton  ionization  technique.  Laser- i ni 1 1 a  ted  semi - 
conduct  thin-film  growth  has  been  demonstrated  and  laser 
Irradiation  of  the  substrate  has  produced  higher  quality 
films  than  that  obtained  by  growth  without  the  laser. 
Also,  laser  induced  breakdown  (LIB)  has  been  shown  to  be 
a  highly  sensitive  technique  for  detecting  minute 
impurities.  In  addition,  a  significant  improvement  in 
XeCl  laser  energy  output  has  been  realized  by  the 
injection  of  a  low  intensity  UV  laser  pulse  into  the  XeC ' 
l aser  cav i ty . 
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ABSTRACT:  t  U I  Theoretical  and  experimental  work  on  the 

deformation  and  fracture  of  fibrous  composites  with 
distributed  damage  is  described  Emphasis  is  on 
establishing  the  existence  of  potentials  analogous  to 
strain  energy  and  on  using  these  so-called  work 
potentials  in  fracture  studies.  The  difference  between 
loading  and  unloading  behavior  is  accounted  for  by  using 
one  work  potential  for  changing  damage  (loading)  and 
another  for  constant  damage  (unloading).  First,  using 
work  potentials  in  a  finite  element  representation,  a  new 
method  for  predicting  crack  growth  is  described  which  Is 
believed  to  be  applicable  to  many  different  materials. 

The  results  confirm  the  previously  predicted  path 
independence  of  the  J  integral  for  a  crack  in  a  continuum 
with  distributed  damage;  the  damage  is  modelled  in  this 
initial  study  using  deformation  plasticity  theory  For 
loading  and  elasticity  theory  for  unloading  Described 
next  are  investigations  of  flat  rectangular  bar  specimens 
and  thin  walled  tubes  under  axial  and  torsional  loading. 

The  limited  amount  of  experimental  data  presently 
available  on  angle  ply  laminates  confirms  the  existence 
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ABSTRACT:  iU'  The  principal  objective  of  this  research 

investigation  is  to  determine  experimentally  the  effects 
of  a  forced  convection  environment  and  optical  geometry 
on  the  stability,  fractional  power  absorption,  plasma 
structure,  and  fluid  mixing  in  a  laser  sustained  plasma 
( LSP >.  A  continuous.  1.5  kw.  axial  flow,  carbon  dioxide 
laser  was  used  to  create  the  LSP  in  a  cylindrical  quartz 
flow  channel  The  convection  flowfield  surrounding  the 
plasma  was  controlled  by  the  volume  flow  through  the  test 
chamber,  and  l he  optica)  geometry  was  determined  by  the 
focal  length  of  the  lens.  Data  were  obtained  for  argon 
plasmas  at  pressures  from  1  to  2.3  atmospheres,  mean 
incident  flow  velocities  to  cm/s  and  nominal  incident 
laser  power  of  1  kw  Spatially  resolved  measurements  of 
the  plasma  temperature  were  obtained  from  spectral  images 
of  the  t.SP  and,  using  these  measured  tempera tures .  it  was 
possible  to  determine  the  spatially  re solved  laser  power 
absorption  and  thermal  emission  within  the  plasma 
Substantial  differences  In  plasma  shape,  absorbed  power, 
and  pressure  dependence  were  found  for  lenses  of 
different  focal  length  Keyuords:  Laser  Propulsion;  Laser 
Sustained  Plasmas.  Plasma  Spectroscopy;  Argon  Plasmas 
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ABSTRACT;  <  U )  Three  different  types  of  active  vibration 
damping  were  i mpl einen ted  on  a  pendulous,  two  dimensional 
laboratory  structure  having  high  modal  density  at  low 
frequencies  (0-10  Hz  1  and  very  light  inherent  damping. 

The  most  effective  control  system  included  an  array 
processor  (the  controller!  and  five  pairs  of  dual 
(colocated!  velocity  sensors  end  force  actuators.  This 
control  system  was  used  for  i  r»p 1  ementa  t  i  on  of  two 
different  active  damping  technique,  uncoupled  and  coupled 
rate  feedback.  The  la*  ter  was  based  on  modal -space  active 
damping.  Both  techniques  produced  heavy  active  damping  of 
eleven  modes  with  natural  frequencies  under  10  Hz.  and 
both  positively  augmented  ihe  damping  of  all  modes  Both 
techniques  were  proven  to  be  completely  stable  and 
stability  robust  rleative  to  errors  in  the  structure 
theoret.cal  mode  1 .  Very  good  agreement  was  achieved 
between  experimentally  measured  and  theoretically 
calculated  structure  control  system  dynamic  response.  The 
most  significant  result  is  that  the  technique  of  coupled 
rate  feedback  with  dual  sensors  and  actuators  effectively 
damped  many  more  modes  than  the  number  of  control 
actuators  while  producing  no  spillover  instability. 
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ABSTRACT:  (Ui  The  mf crostructure  of  the  afuminum  base- 

iron-cerium  and  iron-molybdenum-vanadium  alloys,  which 
were  developed  for  use  up  to  316  degrees  centigrade,  is 
not  stable  at  425  degrees  centigrade  ( three-quarters  of 
the  absolute  melting  temperature  of  aluminum).  Metastable 
dispersed  phases  are  replaced  by  stable  phases  and 
particles  of  these  coarsen  rather  rapidly  with  time 
Creep  loading  accelerates  these  processes.  Tri aluminum- 
zirconium  was  predicted  to  be  a  preferable  dispersed 
phase  for  strengthening  aluminum  for  the  425  C 
temperature  range  because  of  good  lattice  matching  with 
the  aluminum  matrix  giving  a  low  interfacial  energy.  This 
is  true  for  the  thermodynamically  stable  tetragonal  phase 
but  especia) )y  true  for  the  metastable  cubic  phase. 

Dilute  alloys  were  prepared  by  arc  melting  and  these  were 
aged  to  form  precipitate  dispersed  phase.  Substitution  of 
vanadium  for  zirconium  improved  the  lattice  parameter 
matching  for  both  cubic  and  tetragonal  trialuminum- 
rirconium  as  well  as  increasing  the  stability  of  the 
cubic  form  The  coarsening  rates  of  the  particles  at  425 
C  were  100  to  1000  times  slower  than  for  the  aluminum- 
iron- cerium  or  molybdenum  alloys,  the  aluminum  zirconium- 
vanadium  alloy  being  better  than  the  binary  aluminum- 
zirconium  alloy  in  this  respect.  These  alloys  are  very 
promising  as  the  basis  for  better  high  temperature 
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ABSTRACT:  (U)  The  introduction  and  application  of  an 

algebraic  approach  to  molecular  structure  and  dynamics  is 
reviewed.  The  key  points  which  are  discussed  are  the 
motivation  and  basic  elements  of  the  formalism, 
applications  to  vibrational  overtone  spectroscopy  of 
triatomic  molecules,  the  i nterpretat ion  of  the  approach 
in  geometrical  terms,  the  extension  to  scattering  and  to 
time  dependent  phenomena ,  the  characterization  of  quantum 
chaos,  dynamic  surprisal  synthesis  and  stochastic 
processes . 
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ABSTRACT:  <U1  Particulate  fillers  having  high  surface 

area  are  much  used  for  the  reinf orcement  of  elastomers, 
classic  sample  being  the  addition  of  carbon  black  to 
natural  rubber.  Another  equally  important  example  is  th 
addition  of  silica  (Si  02  >  to  polydimethylsi loxane  i POMS 
Si«CH3)20-,  which  would  otherwise  yield  elastomers  much 
too  weak  for  most  applications.  Such  fillers  are 
generally  blended  into  the  ( uncross  1  inked i  polymers, 
which  are  invariably  of  sufficiently  high  molecular 
weight  land  viscosity)  to  greatly  complicate  the  mixing 
process.  For  this  and  other  reasons,  methods  were 
recently  developed  for  either  precipitating  silica  intc 
a l ready -f ormed  networks,  or  precipitating  it 
simultaneously  with  the  curing  process  The  reaction  is 
the  simple,  catalyzed  hydrolysis  of 

tetraethylorthosl 1 icate  (TEOS):  Si(0C2H$>4  ♦  7H20  yielc 
Si 02  ♦  4C2H50H.  In  this  in  situ  technique,  however, 
removal  of  the  byproduct  C2H50H  and  unreactcd  TEOS  caui 
a  significant  decrease  in  volume,  which  could  be 
disadvantageous  in  some  applications.  The  present 
investigation  was  undertaken  to  determine  a  practical  i 
to  avoid  this  difficulty.  The  specific  goal  was  the 
prec ipi ta t ion  of  the  silica  into  samples  of  POMS  to  gi 
stable  pol ymer- f i 1 ler  suspensions  which  remained  capab 
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ABSTRACT:  f  U 1  Vibrationally  assisted  tunnelling,  kinc 

isotope  effect,  and  MINDO/3  calculations  are  reported 
the  1.5  hydrogen  migration  of  penta- 1 . 3-di ene ;  from  tt 
calculations  it  is  demonstrated  that  tunnelling  affec 
the  kinetic  isotope  effect  of  this  rearrangement  and 
the  1,5  shift  should  proceed  via  VAT  almost  exclusive 
at  498  K.  (Reprints) 
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ABSTRACT:  1U1  Continuous  fiber  composite  laminate  are 

known  to  undergo  a  substantial  amount  of  complex  load- 
i nduced  damage  which  can  adversely  affect  component 
performance.  Therefore.  It  is  desirable  to  develop  new 
models  capable  of  accounting  for  the  effect  of  damage  on 
materials  properties.  The  objective  of  this  research  is 
to  develop  an  accurate  damage  model  for  predicting 
strength  and  stiffness  of  continuous  fiber  composite 
media  subjected  to  fatigue  or  mono  tonic  loading  and  to 
verify  this  model  with  experimental  results  obtained  from 
composite  specimens  of  selected  geometry  and  makeup  to  be 
described  herein.  Keywords:  Laminate  analysis;  Failure; 
Finite  element  methods;  Internal  state  variables;  and 
Plasticity. 
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ABSTRACT.  IU)  In  this  paper,  the  authors  derive 
likelihood  ratio  tests  for  the  dimensionality  of  the 
regression  matrices  for  the  cases  when  the  joint 
distributions  of  the  observations  are  real  and  complex 
elliptically  symmetric.  The  authors  also  derive 
asymptotic  distributions  of  the  above  test  statistics  for 
two  situations.  In  the  first  situation,  the  joint 
distribution  of  the  observations  is  elliptically 
symmetric  whereas  the  second  situation  assumes  that  the 
observations  are  distributed  independently  as 
elliptically  symmetric.  Keywords:  Asymptctlc 
distributions,  Elliptically  symmetric  distributions,  and 
Multivariate  regression  model. 
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ABSTRACT  tU>  A  theoretical  derivation  is  presented  of 
the  signal  obtained  with  the  technique  of  i ntermodu 1 ated 
atomic  fluorescence  spectroscopy  One  laser  beam,  tuned 
at  a  elected  atomic  transition,  is  divided  Into  two  beams 
which  are  then  amplitude  modulated  at  different 
frequencies  and  recombined  in  a  flame  containing  the 
vapor  of  the  element  investigated  The  fluorescence 
signal  at  the  same  or  difference  frequency  is  measured. 

The  derivat.jn  is  «iven  for  both  square-wave  and 
sinusoidal  modulation.  It  is  shown  that  the 
intermodu la  ted  fluorescence  amplitude  depends  upon  the 
square  of  the  laser  spectral  irradiance  at  low  powers  and 
reaches  a  plateau  at  high  irradiances,  but  only  in  the 
case  of  square-wave  modulation  For  sinusoidal  modulation 
a  maximum  is  reached  followed  by  a  roll  off  at  high 
irradiances.  The  theoretical  predictions  are  verified 
experimentally  with  a  square  wave  modulated  continuous 
wave  dye  laser  for  the  case  of  sodium  resonance 
fluorescence  In  an  oxygen  argon  hydrogen  flame.  The 
scatter  signal  has  no  i ntermodu l a 1 1  on  component.  Finally, 
it  is  shown  that  when  the  modulation  waveform  is  not 
square  wave  scattering  correction  can  also  be  achieved 
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ABSTRACT:  (U)  A  region  may  be  represented  by  specifying 

the  curves  that  bound  it.  When  p  processors  are  available, 
typical  operations  on  regions  so  represented  can  be 
performed  much  faster  than  using  a  single  processor.  This 
paper  presents  parallel  algorithms  to  determine 
properties  of  regions,  such  as  area;  to  perform 
operations  on  regions,  such  as  union  and  intersection;  to 
determine  if  a  point  lies  inside  a  region;  and  to 
determine  whether  a  given  digital  curve  could  bo  the 
boundary  of  a  region.  Some  of  the  algorithms  involve 
sorting,  the  time  complexity  of  which  depends  on  the 
particular  model  of  parallel  computation  used  I  Author) 
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ABSTRACT:  (U)  This  paper  discusses  some  problems 

connected  with  the  concept  of  entropy  Keywords: 
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ABSTRACT:  <Ul  The  goal  of  primary  interst  in  these 

investigations  was  the  development  of  novel  methods  for 
preparing  elastomeric  networks  having  unusually  good 
ultimate  properties.  The  first  technique  employed 
involves  endlinking  mixtures  of  very  short  and  relatively 
long  f unct iona I  1 y- terminated  chains  to  give  bimodal 
networks.  Such  I unfilled )  elastomers  show  very  large 
increases  in  reduced  stress  or  modulus  at  high 
elongations  because  of  the  very  limited  extensibility  of 
the  short  chains  present  in  the  networks.  The  second 
technique  employs  in  situ  prec i p i ta t f on  of  reinforcing 
silica  either  after,  during,  or  before  network  formation. 

The  reaction  involves  hydrolysis  of 

te traethy 1  or  * hos i 1 i cate .  using  a  variety  of  catalysts  and 
prec i p i ta t i on  conditions,  and  the  effectiveness  of  the 
technique  is  gauged  by  stress -stra in  measurements  carried 
out  to  yield  values  of  the  maximum  extensibility, 
ultimate  strength,  and  energy  of  rupture  of  the  filled 
networks  Information  on  the  filler  particles  thus 
introduced  ^  obtained  from  density  determinations,  light 
scattering  measurements,  and  electron  microscopy. 
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ABSTRACT:  f  U »  Using  the  equation  of  ion  energy 

conservation,  prel iminary  calculations  of  thermosphere 
neutral  -  temperature  profiles  and  atomic  oxygen 
concent ra t i ons  are  made  for  2  days  of  EISCAT  incoherent 
scatter  radar  data  Since  the  original  method  currently 
applied  at  mi d- I  a t i tudes  is  not  valid  when  joule  heating 
of  the  ions  occurs,  we  extended  it  to  take  joule  heating 
into  consideration.  However,  this  new  ruthod  is  not  valid 
if  joule  heating  occurs  s rmu I tsneous I y  with  electron 
heating  by  particle  prec ipi tat i on  or  photoelectrons.  We 
show  that  the  electron  continuity  equation  around  200  km 
altitude  can  be  applied  to  identify  the  periods  of 
particle  precipitation  Keywords  include:  Incoherent 
scatter.  Ionosphere.  Thermosphere,  Electron  density.  Ion 
temperature.  Electron  temperature.  Electric  fields. 

Auroral  zone,  and  Interplanetary  magnetic  fields 
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ABSTRACT:  (U)  This  Investigation  demonstrates  the 

ability  of  the  Chaboche  viscoplastic  constitutive  theory 
to  model  the  behavior  of  Ti-6A1-4V  alloy  at  non-elevated 
temperature.  The  range  of  material  behavior  considered 
includes  uniaxial  monotonic  s tress -s tra i n  primary  creep, 
stress  relaxation,  kinematic  and  isotropic  hardening  < and 
softening)  under  cyclic  loading  with  and  without  hold 
times  The  six  materials  parameters  of  the  viscoplastic 
theory  were  evaluated  from  a  series  of  strain  control  led 
stabilized  cyclic  loading  tests,  and  room  temperature 
primary  creep  tests.  The  viscoplastic  strain  calculations 
were  integrated  into  a  fatigue  life  prediction 
methodology  for  low  cycle  fatigue.  Two  sets  of  low  cycle 
fatigue  life  predictions  were  carried  out  and  compared 
with  experimental  data.  One  involved  strain-controlled 
cyclic  loading  without  hold  times,  and  the  other  stress- 
controlled  cyclic  loading  with  hold  times.  Good  agreement 
was  found  between  predicted  and  actual  results 
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ABSTRACT:  <Ul  Vortex  schemes  for  direct  numerical 

simulation  of  turbulence  are  developed  to  study  the 
propagation  and  stability  of  turbulent  flames.  Attention 
is  focused  on  the  construction  of  accurate  and  efficient 
computational  algorithms  that  are  easily  extendable  to 
three  dimensional  reacting  flow  at  high  Reynolds  numbers. 
A  Lagrangian  vortex  scheme,  which  incorporates  stochastic 
simulation  of  diffusion,  was  used  to  obtain  solutions  for 
a  rec i rcu I  a t i ng  flow  and  a  mixing  layer.  Results  showed 
good  agreement  with  experimental  data  at  intermediate 
Reynolds  number  for  the  first  case,  and  was  used  to 
establish  the  convergence  of  the  numerical  method,  the 
sources  of  errors  and  the  appropriate  scheme  to  improve 
the  accuracy  efficiently.  For  the  mixing  layer,  the 
simulation  predicted  the  average  velocity  and  the 
streamwise  fluctuations  accurately,  but  overpredicted  the 
cross-stream  fluctuation,  indicating  that  the  latter  are 
governed  by  the  three  dimensional  effects.  The  response 
of  tiie  layer  to  harmonic  modulations  was  analyzed 
revealing  the  nature  of  the  flow  and  indicating  how 
entrainment  can  be  enhanced  in  shear  flow.  The 
relationship  between  the  flow  instability  and  the 
combustion  stabilization  in  both  cases  indicated  the 
premixed  flames  have  a  narrow  range  of  stable  existence 
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in  terms  of  the  equivalence  ratio.  Keywords:  Combustion 
Turbulent  shear  flow;  Flame  propagation;  and  Navier 
Stokes  equations. 
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ABSTRACT:  (U)  The  principal  objective  of  this  research 

program  is  to  develop  single-crystal  (SC)  fibers  for  use 
in  nonliner  optical  devices.  This  encompasses  measurement 
of  physical  and  chemical  properties  of  several  candidate 
materials,  fabrication  of  SC  fibers,  and  investigation  of 
nonlinear  optical  applications.  This  report  describes  the 
successful  fabrication  of  several  SC  fibers  using  new 
growth  techniques  and  progress  with  hybrid  fibers  which 
show  great  promise  for  nonlinear  optical  applications. 
Ke>words  include:  Fiber  optics,  optical  materals.  single 
cyrstal  fibers,  evanescent  wave  coupling,  and  hybrid 
f ibers . 
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ABSTRACT:  ( U  >  This  report  contains  a  description  of 

conf orma 1 -mappi ng  procedures  that  can  be  used  to  generate 
computational  grids  for  turbomachinery  flowfield 
calculations,  and  to  determine  the  incompressible 
potential  flow  on  such  a  grid  The  mapping  procedures 
represent  an  extension  of  the  Ives  transformation  to 
blade  r^ws  having  a  high  solidity  The  flowfield  solution 
takes  advantage  of  the  fact  that  one  of  the  mapping  steps 
takes  the  blade  row  into  a  unit  circle;  by  writing  down 
the  classical  source/s  ink/vortex  solution  in  this  circle, 
it  is  possible  to  find  the  incompressible  potential  flow 
in  the  original  cascade.  This  solution  is  of  interest  in 
its  own  ri ght.  and  provides  a  useful  initial  condition 
for  iterative  or  time-marching  cal cul at iona 1  method 
Keywords:  Compressors;  Grid  generation;  Transonic  flow; 
Conf orma 1  Mapping 
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ABSTRACT:  f  U  »  A  technique  is  dey i sed  for  incorporating 

organic  groups  in  filler  particles,  thus  giving  them  some 
def ormab i 1 i ty  Hoped-for  increases  in  toughness  were  not 
obtained,  presumably  because  of  replacement  of  some 
surface  si  land  groups  by  less  reactive  organic  groups 
thus  decreasing  f i 1 ler -mo tr i x  bonding  and  elastomer 
reinforcement.  Keywords:  Filled  elastomer;  Reinforcement, 
Rubber  elasticity;  S tress -s tra i n  behavior;  Rupture,  and 
Toughness 
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ABSTRACT.  <  U  >  Sondrestrom  radar  observations  reveal  that 
the  dawn  dusk  t By »  component  of  the  interplanetary 
magnetic  field  < IMF  I  strongly  influence  the  night  side 
polar  convection  This  effect  is  quite  complex  The 
convection  for  one  orientation  of  By  is  not  the  mirror 
image  of  the  other  orientation.  A  positive  By  (i  e  , 
pointing  toward  dusk  i  seems  to  organize  the  velocities 
such  that,  at  all  local  times,  they  are  predominantly 
westward  within  the  radar  field  of -view  (approx  68  deg  - 
to  82  deg  invariant  latitude  I .  Between  dusk  and  midnight, 
on  one  such  occasion,  sunward  flow  is  observed  within  the 
polar  cap  In  the  midnight  and  dawn  sectors,  when  By  is 
negative,  the  plasma  velocities  often  appear  random  For 
large  negative  By,  the  afternoon  cell  appears  shifted 
toward  early  hours  such  that  large  southward  velocities 
are  observed  about  3  hours  before  midnight.  These  arc  the 
only  times  when  the  predominant  velocity  component  is 
southward  Keywords  include:  Incoherent  scatter, 

Ionosphere,  Magnetosphere.  Electric  fields.  Auroral  zone, 
and  Interplanetary  magnetic  field. 
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ABSTRACT  f  U 1  This  research  is  concerned  with  the 

thermomechanical  response  of  shells,  with  emphasis  on  a 
conical  shell.  Four  topics  of  interest  were  Identified 
and  the  results  for  each  of  these  were  written  in  the 
form  of  journal  articles  and  submitted  for  publication. 

Topic  1  was  concerned  with  developing  a  uniqueness 
theorem  for  thermoel eas t 1 c  shells  that  admits  generalized 
boundary  conditions.  Topic  2  was  concerned  with 
developing  a  nonlinear  constrained  theory  of  shells  that 
includes  tangential  shear  deformation.  Topic  3  entailed 
proposing  new  values  for  certain  constitutive 
coefficients  for  shells.  Finally,  we  focused  on  Topic  4, 
which  was  concerned  with  heat  conduction  in  rigid  plates 
and  shells,  with  emphasis  on  a  conical  shell.  For  each  of 
these  topics,  we  modeled  the  shell  as  a  Cosserat  surface. 

The  conical  shell  was  of  particular  interest  because  it 
has  a  converging  geometry  such  that  the  shell  near  its 
tip  is  necessarily  'thick'  even  though  the  shell  near  its 
base  may  be  'thin'.  To  develop  confidence  in  the  Cosserat 
theory  for  both  the  thin-shel!  and  thick -shell  limits,  we 
considered  a  number  of  problems  for  plates  circular 
cylindrica'.  shells,  spherical  shells,  and  a  conical  shell. 

It  was  shown  that  by  appropr i a t e 1 y  modifying  the 
constitutive  equations,  it  is  possible  to  include  enough 
geometrical  features  of  the  shell  to  predict  relatively 
accurate  results  even  in  the  thick-shell  limit 
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ABSTRACT:  <U>  The  inverse  square  law  of  gravitation  is 

known  to  agree  wit!',  astronomical  data  to  very  high 
accuracy,  but  recent  theoretical  and  experimental  work 
indicate  that  the  inverse  square  law  may  be  violated  at 
distances  less  than  1000  km  Such  a  violation  would 
signal  the  existence  of  a  new  force.  In  order  to  check 
the  inverse  square  law  we  are  preparing  to  search  for  a 
non-newton i an  force  in  a  cylindrical  shell  The 
cyl indrical  shell  has  the  property  that  the  newtonian 
effects  nearly  cancel  so  that  we  are  doing  nearly  null 
experiment.  We  have  developed  a  superconducting 
gradiometer  to  measure  the  gravitational  force  gradients 
at  trie  center  of  this  cylindrical  shell.  By  measuring 
both  the  vertical  and  horizontal  gradients  we  can 
eliminate  effects  due  to  imperfections  in  the  cylinder 
This  report  describes  the  instrument  and  its  performance 
as  well  as  calculated  of  the  sensitivity  of  the  inverse 
square  1  aw  tes  t . 
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ABSTRACT:  <  U I  The  accomplishments  of  the  research 

project  'High  Performance  Parallel  Computing'  for  the 
year  1983  span  algorithm  formulation,  paralle  programming 
languages,  basic  software  for  the  Texas  Reconf igurable 
Array  Computer  and  validation  of  design  concpets  for  the 
Texas  Reconf igurable  Array  Computer  <7 RAC)  Image 
processing,  sorting  and  time  dependent  partial 
differential  equations  were  subjects  for  algorithm 
formulation  and  analysis.  Accompl i shments  in  parallel 
programming  include,  substantial  progress  toward  the 
implement at  ion  of  two  parallel  programming  env i ronn>ents. 
the  Computation  Structures  Language,  and  a  task  level 
data  flow  programming  system.  The  hardware  prototype  of 
TRAC  made  substantial  progress  towards  stability.  The 
state-of-the-art  in  reconf igurable  switch  based 
archi tectures  has  been  advanced  A  result  of  note  is  the 
demonstration  of  the  Integration  of  circuit  switching  and 
packet  switching  in  a  single  interconnection  network 

DESCRIPTORS:  <U)  ’COMPUTER  PROGRAMMING,  • PARALLEL 

PROCESSING,  ALGORITHMS.  ARCHITECTURE.  ARRAYS, 
COMPUTATIONS.  COMPUTER  PROGRAMS.  FORMULATIONS.  IMAGE 
PROCESSING.  NETWORK  FLOWS.  REPRINTS.  PACKETS,  PROGRAMMING 
LANGUAGES,  SWITCHES.  SWITCHING  CIRCUITS,  TEXAS, 
VALIDATION,  STATE  OF  THE  ART 


AD  A164  059 


AD  - A 164  059 


UNCLASSIFIED 


PAGE  220 


EVK55I 


UNCLASSIFIED 


DTI C  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  EVK55I 

AD-A164  056  CONTINUED 


AD  - A  164  05G  11/4 

TEXAS  A  ANO  M  UNIV  COLLEGE  STATION  MECHANICS  AND 
MATERIALS  RESEARCH  CENTER 

lUt  Ultrasonic  Nondestruct i ve  Evaluation  of  Damage  in 
Continuous  Fiber  Composites. 

DESCRIPTIVE  NOTE:  Annual  technical  rept.  1  Feb  84-31  Jan 

85. 

APR  85  97P 

PERSONAL  AUTHORS:  Kinra.Vfkram  K.  ; 

REPORT  NO  MM  5034-85-7 


I AC  NO  NT -033461 

I AC  DOCUMENT  TYPE:  NT I AC  -  MICROFICHE  -- 

I AC  SUBJECT  TERMS.  N- - f U )COMPOSITE  MATERIALS.  FIBER 
RE INTORCED  COMPOSITES.  AUTOMATION.  DAMAGE.  ULTRASONIC 
TESTING.  VELOCITY.  MEASUREMENT,  COMPUTERS.  CONTROL. 
TECHNIQUE.  GRAPHITE.  EPOXY.  PROCEDURES.  ACCURACY. 
MEASUREMENT.  WAVE  PROPAGATION; 


CONTRACT  NO  AFOSR - 84 -0066 

PROJECT  NO.  2307 

TASK  NO  B2 

MONITOR:  AF  OSR 

TR  85- 1227 

UNCLASSIFIED  REPORT 


ABSTRACT:  1  LI  I  It  is  well  known  that  composite  materials 

suffer  complex  damage  when  they  are  subjected  to  either 
monotonic  or  fatigue  loading  This  damge  affects  both  the 
velocity  and  attenuation  of  ultrasonic  waves  The  primary 
objective  of  this  research  is  to  correlate  the  damage 
states  with  the  changes  in  the  velocity  and  attenuation 
Once  this  has  been  accomplished  the  pair  of  ultrasonic 
parameters  becomes  a  measure  of  the  damage.  A  very 
accurate  computer -control  led  experimental  technique  to 
measure  wavespeed  in  a  composite  material  has  been 
developed.  For  conventional  isotropic  materials 
accuracies  o»  two  parts  per  ten  thousand  were  achieved; 
for  highly  damaged  Graphite/epoxy  composite  materials 
accuracies  of  0.2%  have  been  achieved.  Keywords: 

Automation;  and  Fiber  reinforced  composites. 
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ABSTRACT:  I  LI  I  Part  2  contains  additional  graphics  for  AD- 

A 164  046  and  two  appendices:  Actual  Sidewall  Pressure 
Histories  and  Numerical  Results;  and  Computer- Program 
Listing  for  the  Analytical  Solution  of  Regular  and  Mach 
Ref  lections . 
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SUPPLEMENTARY  NOTE.  See  also  Part  2.  AD  A1G4  047 

ABSTRACT:  lU)  Flow  properties  of  pseudo - s ta t i onary 

ob I i que-shock -wave  reflections  are  given  as  solutions  of 
two- shock  and  three- shock  theories.  The  calculations  were 
performed  for  Argon,  air.  Carbon  dioxide  and  sulfur 
hexafluoride  using  both  frozen  and  vibrational 
equilibrium  gas  assumptions.  The  flow  properties  arc 
tabulated  for  Initial  shock  Mach  numbers  1.2  Incident 
Shock  Mach  Number  <  10.0  and  wedgfe  angles  1  deg  <  actual 
wedge  angle  <  85  deg  The  flow  properties  are  plotted  as 
a  function  of  the  incident  shock  Mach  number  for  a  series 
of  wedge  angles  for  both  regular  and  Mach  reflections 
Another  set  of  graphs  is  presented  for  Mach  reflection 
with  the  flow  properties  plotted  against  the  effective 
wedge  angle  effective  wedge  angles  f or  a  series  of  shock 
Mach  numbers  The  latter  set  is  used  when  the  effective 
wedge  angle  is  chosen  as  the  parameter  for  comparison 
The  second  triple-point  system,  which  exists  only  in 
double-Mach  reflection,  is  solved  numerically  for  the 
first  time,  and  the  solutions  are  presented  both  in 
tabular  and  graphical  forms.  The  tables  and  graphs  are 
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designed  to  serve  the  analyst  and  experimenter  working  on 
ob I ique- shock -wave  reflections.  Keywords :  Oblique  shock 
wave  reflections;  Regular  reflection;  Mach  reflection; 
Numerical  and  graphical  solutions;  Frozen  and  equilibrium 
f lows .  ( Canada  ) 
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ABSTRACT:  (Ul  The  object  of  our  research  is  the 

codification  of  programming  knowledge  for  the  synthesis 
of  concurrent  programs.  This  is  important  because 
concurrency  is  a  way  of  securing  better  performance  on 
amenable  problems  than  is  available  on  nonconcurrent 
computers.  We  divide  this  knowledge  into  two  sections 
knowledge  for  the  synthesis  of  arrays  of  processors  that 
could  be  connected  in  a  geometrically  regular  manner 
(crystalline  concurrency!,  and  knowledge  for  the 
synthesis  of  tree  structure  (tree  concmrency  >  We  divide 
synthesis  of  crystalline  concurrency,  in  turn  into 
several  subsections:  synthesis  of  declarations  of 
multiple  processors  and  the  wires  implied  by  the 
dependencies  among  the  values  they  contain  reduction  of 
this  wire  network  to  a  smaller  wire  network  creation  of 
subnetworks  to  replace  an  overly  broad  fanout  network, 
virtua I izat i on  which  is  the  creation  of  additional  array 
elements  and  processors  to  reflect  the  internal 
enumerations  that  comprise  the  computation  of  a  datum  and 
aggregation  which  is  the  merging  of  several  processors 
into  one.  We  use  a  transformational  approach.  The 
transformational  system  has  rules  each  of  which  contains 
two  predicates:  an  antecendent  and  a  consequent.  If  the 
antecedent  of  a  rule  is  true  of  a  given  object,  the  rule 
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applies  and  the  object  is  modified  to  make  the  consequent 
true.  I  Author  1 
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ABSTRACT:  (U)  The  Tailoring  Multiphase  Ceramics 

Conference  emphasized  the  discussion  and  analysis  of  the 
properties  of  multiphase  ceramic  materials  in  which  the 
microstructure  is  deliberately  tailored  for  specific 
applications  or  properties  A  number  of  internationally 
recognized  authorities  presented  keynote  and  invited 
lec lures  on  topics  dealing  with  processing  and 
fabrication  of  multiphase  and  composite  ceramics, 
multiphase  electroceramics,  fiber  and  whisker  reinforced 
composites,  and  high  temperature  multiphase  ceramics  The 
results  of  recent  research  were  presented  in  oral  and 
poster  sessions  by  leading  researchers  from  several 
countries.  I  Author) 
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ABSTRACT  ,  ( U  )  The  motion  in  a  lattice  substructural 

element,  within  which  longitudinal  stress  waves  propagate 
nondi spersi vel y  and  without  attenuation,  is  assumed  to  be 
governed  by  the  classical  wave  equation.  A  feedforward 
controller  conf igurat ion  is  proposed  to  isolate  a  portion 
of  the  substructure  from  longitudinal  wave  disturbances. 
The  governing  equations  for  the  propagation  of  incoming 
and  control Jer- genera  ted  stress  waves  in  the  substructure 
are  determined  To  prevent  Instability,  the  controller 
must  respond  to  incoming  stress  waves  only,  disregarding 
sel f -generated  outgoing  waves.  The  transfer  function  for 
the  controlled  substructure  system  is  derived.  The 
dependence  of  the  transfer  function  magnitude  on  the 
input  waveform  frequency  as  well  as  on  controller  error 
parameters  is  demonstrated.  The  ranges  of  acceptable 
control ler  error  are  determined  for  the  operational  goals 
of  disturbance  cancellation  and  disturbance  amplitude 
attenuation  Keywords:  Wave  propagation.  Control:  Lattice 
structures;  Large  space  structures. 
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ABSTRACT.  (U>  A  continuum  structure  function  is  a 

nondecreasing  mapping  from  the  unit  hypercube  to  the  unit 
interval  A  definition  of  the  reliability  importance.  R 
(alpha)  sub  i  say.  of  component  i  at  level  alpha  i0  < 
alpha  <  or  -  1)  is  proposed.  Some  properties  of  this 
function  are  deducted,  in  particualr  conditions  under 
which  the  limit  as  alpha  approaches  0  of  R  (alpha)  sub  i 
■=  the  limit  as  alpha  approaches  1  of  R  » alpha l  sub  i  -  0 
and  conditions  under  which  R  (alpha!  sub  i  is  positive  <0 
<  alpha  <  1).  Keywords:  Continuum  structure  function; 
Reliability  importance;  Key  vector. 
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ABSTRACT:  (U»  Research  projects  requiring  the  VAX  ft/750 

and  related  peripherals  have  all  focused  on  speech 
analysis,  perception  and  recognition.  We  compared 
perceptual  confusions  occurring  for  natural  and  synthetic 
speech  syllables  which  showed  that  synthetic  speech  is 
not  equivalent  to  noisy  or  degraded  natural  speech.  We 
conducted  a  study  that  indicated  that  perception  of 
synthetic  speech  is  improved  by  training.  Training  with 
fluent  synthetic  sentences  improves  performance  for  both 
isolated  words  and  sentences.  Training  with  isolated 
words  improves  performance  on  isolated  words  but  does  not 
improve  performance  on  fluent  synthetic  sentences.  A 
la*-ge  scale  series  of  experiments  investigated  the 
effects  of  noise  in  a  talker's  ears  on  speech  production. 
Words  produced  in  noise  are  longer,  louder  and  higher  in 
pitch  than  words  produced  in  the  quiet.  The  tilt  of  the 
power  spectrum  decreased  and  formant  frequencies  shifted 
in  noise  rurther  projects  in  preparation  include 
detailed  acoust ic-phonet ic  and  mul ti -dimensional  analyses 
of  speech  produced  under  conditions  of  noise,  stress  and 
acceleration  and  additional  research  on  perceptual  and 
cognitive  constraints  imposed  on  the  listener  when 
listening  to  synthetic  speech  is  continuing  as  well 
keywords:  Speech,  synthesis,  analysis,  perception, 
recognition.  I/O.  human  factors,  cognitive  processes,  and 
communication  sciences. 
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ABSTRACT  (U>  Both  the  dc  electrical  resistivity  and  the 
attenuation  of  surface  acoustic  waves  (SAW)  were  measured 
in  the  superconducting  state  of  a  granular  lead  film,  as 
a  function  of  a  perpendicular  magnetic  field  At  4  2  K 
the  film  appears  to  have  an  upper  critical  field  of  about 
60  K  Gauss  Bulk  ultrasonic  measurements  have  been  made 
in  the  series  Erl  1 -x )Hoi x )Rh4B4  At  15  MHz  a  broad  peak 
in  attenuation,  due  to  a  relaxation  mechanism  associated 
with  the  Ho  ions,  is  observed  around  10  K.  It  moves  to 
lower  temperatures  as  x  i s  decreased.  An  increase  in 
attenuation  is  observed  in  the  superconducting  state  of 
those  alloys  which  are  ferromagnetic  superconductors 
This  increase  may  be  due  to  superconduc t i ng  screening  of 
crystalline  field  effects  which  inhibit  spin  phonon 
interaction  in  the  normal  state  Preliminary  measurements 
of  the  acous toe l ec t r i c  coupling  of  SAW  with  an  A I 
granular  film,  which  is  held  15  micron's  above  the  SAW. 
indicate  that  at  19  MHz  the  attenuation  increases  when 
the  film  becomes  superconducting  This  is  an  unexpected 
result  since  at  this  frequency  the  attenuation  is 
expected  to  decrease  when  the  film  becomes 
superconduc  1 1 ng 
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MJ  i  The  Spectroscopy  and  Reaction  Kinetics  of  Coordinated 
Unsaturated  Metal  Carbonyls. 

DESCRIPTIVE  NOTE:  Annual  rept  Oct  84-0ct  85. 

OCT  85  49P 

PERSONAL  AUTHORS  Wei tz . Eric  ; 

CONTRACT  NO  AFOSR  83-0372 

PROJECT  NO  2306 

TASK  NO  C4 

MONITOR  AFOSR 

TR  86  0032 

UNCLASSIFIED  REPORT 


ABSTRACT  fU)  A  program  Involving  the  investigation  ancj 
characterization  of  reactions  of  coordinativcly 
unsaturated  organometa 1 1 ic  species  is  described  The 
program  empnasizes  the  measurement  of  rates  of  reaction 
of  photoly t ica l ly  produced  coordi nat i vel y  unsaturated 
species  with  the  parent  and  rates  for  cluster  formation. 

E vper i mcnta 1  measurements  are  performed  using  a  time 
resolved  transient  absorption  apparatus  which  uses  a  line 
tunable  CO  laser  to  record  spectral  and  kinetic 
information  by  means  of  probing  absorptions  in  the  CO 
stretch  region  of  the  infrared.  Systems  that  have  been 
investigated  include  coordi na t 1 ve 1 y  unsaturated  species 
generated  from  the  FefCOiS.  Cr(C0)6  and  Mn2(C0it0  parents. 
The  results  of  experiments  with  these  systems  are  briefly 
d i scussed 
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|U)  Mechanism  and  Kinetics  of  the  Silane  Decomposition  in 
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SUPPLEMENTARY  MOTE:  Pub.  in  International  Jnl  Of 

Chemical  Kinetics.  vl7  p1067-1083  1985. 

ABSTRACT:  Mil  Kinetic  data  and  product  studies  are 

reported  for  the  silane  pyrolysis  in  the  presence  of 
olefins  and  acetylene.  The  kinetics  of  silane  loss  in  the 
presence  of  acetylene  was  found  to  be  identical  to  the 
initial  gas  phase  silane  decomposition  step  iSUM  *  M 
yields  SiH2  ♦  H2  +  M)  when  corrected  for  pressure  fall 
off  effects  This  result  and  the  absence  of  methane  or 
ethane  from  the  pyrolysis  of  SiH4  in  the  presence  of  1 
butene  or  1  pentene  demonstrate  that  silyl  radicals  and  H 
atoms  are  not  involved  in  silane  olefin  or  silane 
acetylene  reactions.  Qualitative  aspects  and  kinetic  data 
from  the  SiH4  pyrolysis  in  the  presence  of  propylene  are 
in  accord  with  propyl  silane  formation  via  propy 1 s i I y 1  on? 
formed  by  silylene  addition  to  propylene 
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ABSTRACT  i U t  Isotope  labeling  <  14N/15N*  studies  for 
Cp  *  2  VNP  h  <  Cp  *  =  Eta  C5ICH3  15.  Ph  =  C6H5  suggest 
assignment  of  the  V  N  vibrational  stretch  to  a  peak  at 
9  14  cm  and  the  N  C  stretch  to  a  peak  at  1330/cm  in  the 
infrared  spectra 
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ABSTRACT.  (U)  This  paper  describes  an  efficient  Monte 
Carlo  sampling  plan  for  estimating  the  distribution  of 
maximum  flow  in  a  directed  network  v/hoso  arcs  have  random 
capacities  Such  a  network  can  he  used  to  represent  a 
multistate  system  whose  multistate  components  are  subject 
to  deterioration  in  capacity  by  random  amounts  at  random 
points  in  time  The  proposed  sampling  plan  uses  an  easily 
computed  a  priori  upper  bound  on  the  complementary 
distribution  function  to  obtain  an  unbiased  point 
estimator  with  smaller  variance  than  crude  Monte  Carlo 
sampling  allows  The  paper  also  describes  procedures  for 
interval  estimation  and  for  assessing  when  the  sampling 
experiment  has  achieved  a  specified  accuracy  To 
facilitate  sampl ing.  the  paper  presents  a 
characterization  of  deterioration  based  on  cumulative- 
processes,  leading  to  the  treatment  of  arc  capacities  as 
being  mu ) 1 1 norma  1  I y  distributed  A  technique  is  described 
for  checking  the  appropr i a teness  of  this  model  wi th 
regard  to  lower  and  upper  bounds  on  capacity  A  procedure 
is  also  described  for  deriving  a  confidence  interval  on 
the  measure  used  to  assess  variance  reduction  An  example 
illustrates  the  sampling  plan  and  a  concise  summary  gives 
all  steps  needed  to  implement  the  plan 
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ABSTRACT:  lU)  Many  dump  combustors  exhibit  low  frequency 

longitudinal  combustion  Instability  in  the  frequency 
range  of  80-300  hz  .  Although  the  exact  causes  of 
combustion  instability  are  not  known  precisely,  it  is 
generally  accepted  that  the  interaction  of  the  shock 
induced  pressure  pulsation  and  the  coherent  vortex 
shedding  at  the  dump  plane  induces  combustion  instability 
During  this  study  a  character f s t »c  system  frequency 
associated  wi th  sudden  expansion  steps  and  a  resulting 
coherent  beat  phenomenon  have  been  identified  It  is  also 
Shown  that  combustion  oscillation  can  occur  when  the 
induced  forced  frequency  is  approx ima tel y  equal  to  the 
mean  of  the  beat  frequency  When  the  coherence  of  the 
shear  layer  at  the  dump  plane  is  disrupted  either  by 
gasjets  or  by  upstream  protrusions  the  effect  of 
combustion  instability  is  found  to  be  minimized.  The 
control  system  suqqested  in  this  report  is  based  upon  the 
idea  of  disrupting  the  shear  layer  at  the  dump  plane  by 
means  of  pulsing  qasjets  The  control  system  senses  the 
critical  combi  nation  of  frequency,  amplitude  and  phase 
angle  upstream  of  the  combustor  and  actuates  the  gasjets 
at  the  dump  plane  at  an  appropriate  combination  of 
frequency,  amplitude  and  phase  angle  to  partially  negate 
the  effect  of  upstream  pressure  pulsation  Experiments  in 
two  laboratory  scale  dump  combustors  using  premixed 
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propane -air  mixtures  show  the  feasibility  of  reducing 
chamber  pressure  amplitude  by  such  a  technique  Keywords: 
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